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Item 14. Continued.

CHANGES TO BIDDING SCHEDULE

1. Replace the Bidding Schedule, pages 00010-3 through 00010-8, with the accompanying new
Bidding Schedule bearing the notation "ACCOMPANYING AMENDMENT NO. 0001 TO
SOLICITATION NO. DACA63-02-B-0009."

CHANGES TO THE SPECIFICATIONS
2. Section 02220 DEMOLITION - Replace Section 02220 DEMOLITION (Pages 02220-1 thru 02220-4)

with the accompanying new Section 02220 DEMOLITION (Pages 02220-1 thru 02220-5), bearing the
notation "ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-02-B-0009."

The photographs accompanying Section 02220 DEMOLITION in the solicitation remain a part of
the section and are not deleted.

3. Section 15075 MECHANICAL IDENTIFICATION - Replace Section 15075 MECHANICAL
IDENTIFICATION with the accompanying new Section 15075 IDENTIFICATION OF PIPING, bearing
the notation "ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-02-B-
0009."

4. Replacement Sections - Replace the following sections with the accompanying new sections of the
same number and title, bearing the notation "ACCOMPANYING AMENDMENT NO. 0001 TO
SOLICITATION NO. DACA63-02-B-0009:"

01000 CONSTRUCTION SCHEDULE

01330 SUBMITTAL PROCEDURES

02315 EXCAVATION, FILLING AND BACKFILLING FOR BUILDINGS

02510 WATER DISTRIBUTION SYSTEM

02555 PREFABRICATED UNDERGROUND HEATING/COOLING
DISTRIBUTION SYSTEM

02721 SUBBASE COURSES

02722 AGGREGATE BASE COURSE

02741 BITUMINOUS PAVING

02763 PAVEMENT MARKINGS

02925 ESTABLISHMENT OF TURF

02931 PLANTING OF TREES, SHRUBS, AND VINES

03100 STRUCTURAL CONCRETE FORMWORK

04220 NONBEARING MASONRY VENEER/STEEL STUD WALLS

05120 STRUCTURAL STEEL

05500 MISCELLANEOUS METAL

07416 STRUCTURAL STANDING SEAM METAL ROOF (SSSMR) SYSTEM

07840 FIRESTOPPING

08110 STEEL DOORS AND FRAMES

08700 BUILDERS' HARDWARE

09510 ACOUSTICAL CEILINGS

10442 INTERIOR AND EXTERIOR SIGNAGE

13280 ASBESTOS ABATEMENT
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13284

13721
13851
13930
15080
15181
15182
15190
15400
15556

15569

15620
15895

15952
15995
16375
16770

CHANGES TO DRAWINGS

REMOVAL, RECYCLING AND DISPOSAL OF REGULATED
MATERIALS

SMALL INTRUSION DETECTION SYSTEM

FIRE DETECTION AND ALARM SYSTEM, ADDRESSABLE
WET PIPE SPRINKLER SYSTEM, FIRE PROTECTION
THERMAL INSULATION FOR MECHANICAL SYSTEMS
CHILLED AND CONDENSER WATER PIPING AND ACCESSORIES
REFRIGERANT PIPING

GAS PIPING SYSTEMS

PLUMBING, GENERAL PURPOSE

FORCED HOT WATER HEATING SYSTEMS USING WATER AND
STEAM HEAT EXCHANGERS

WATER AND STEAM HEATING,; OIL, GAS OR BOTH; UP TO 20
MBTUH

LIQUID CHILLERS

AIR SUPPLY, DISTRIBUTION, VENTILATION, AND EXHAUST
SYSTEM

DIRECT DIGITAL CONTROL SYSTEM FOR DYESS AFB
COMMISSIONING OF HVAC SYSTEMS

ELECTRICAL DISTRIBUTION SYSTEM, UNDERGROUND
PUBLIC ADDRESS SYSTEMS

5. New Drawings.- The new drawings listed below which accompany this amendment, bearing the
notation "AM #0001" shall be added to and become a part of the contract documents:

M063_1.CAL
P042_1.CAL
P043_1.CAL

Seq 231a M6.3 MECHANICAL DETAILS
Seq 238a P4.2 PLUMBING DETAILS
Seq 238b P4.3 PLUMBING SCHEDULES AND DETAILS

6. Replacement Drawings.- Replace the drawings listed below with the attached new drawings of the

same number, bearing the notation "AM #0001":

G000_1.CAL
G002_1.CAL
G003_1.CAL
ABO11_1.CAL
ABO012_1.CAL
ABO13_1.CAL
ABO14_1.CAL
C001_1.CAL
C002_1.CAL
C003_1.CAL
C004_1.CAL
C005_1.CAL
C006_1.CAL
C007_1.CAL
C008_1.CAL
C009_1.CAL
C010_1.CAL
CO011_1.CAL

Am#0001

Seq0 O
Seq2 T-2
Seq3 T-3
Seq7 ABl1.1
Seq8 ABl.2
Seq9 AB1.3
Seq 10 ABl1.4
Seq 11 C1
Seq 12 C2
Seq 13 C3
Seq 14 C4
Seq 15 C5
Seq 16 C6
Seq 17 C7
Seq 18 C8
Seq 19 C9
Seq 20 C10
Seq 21 C11

COVER SHEET

INDEX TO DRAWINGS

PROJECT LOCATION PLAN

BUILDING 4214 ABATEMENT PLAN

BUILDING 4215 ABATEMENT PLAN

BUILDING 4301 ABATEMENT PLAN

BUILDING 4302 ABATEMENT PLAN

DEMOLITION PLAN

BUILDING 4214 - DEMOLITION PLAN

BUILDING 4214 - FOUNDATION DEMOLITION PLAN
BUILDING 4215 - DEMOLITION PLAN

BUILDING 4301 - DEMOLITION PLAN

BUILDING 4215 AND 4301 - FOUNDATION DEMOLITION PLANS
BUILDING 4302 - DEMOLITION PLAN

BUILDING 4302 - FOUNDATION DEMOLITION PLAN

PICNIC SHELTERS AND BUS SHELTER - DEMOLTION PLANS
SURVEY CONTROL PLAN

LAYOUT PLAN
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C012_1.CAL Seq22 C12
C013_1.CAL Seq23 C13
C014_1.CAL Seq24 Cl4
C015_1.CAL Seq 25 C15
C016_1.CAL  Seq 26 C16
C017_1.CAL  Seq27 C17
C018_1.CAL  Seq 28 C18
C019_1.CAL Seq29 C19
C020_1.CAL  Seq 30 C20
C021_1.CAL Seq31 C21
C022_1.CAL  Seq 32 C22
C023_1.CAL Seq 33 C23
C024_1.CAL  Seq 34 C24
C026_1.CAL  Seq 36 C26
C027_1.CAL  Seq 37 C27
C028_1.CAL  Seq 38 C28
C029_1.CAL  Seq 39 C29
C030_1.CAL  Seq40 C30
C031_1.CAL Seq4l C31
C033_1.CAL  Seq43 C33
C034_1.CAL  Seq44 C34
C037_1.CAL  Seq47 C37
C039_1.CAL  Seq49 C39
C040_1.CAL  Seq50 C40
C041_1.CAL Seq51 C4l
C042_1.CAL Seq52 C42
C045_1.CAL  Seq55 C45
C046_1.CAL  Seq56 C46
C047_1.CAL  Seq57 C47
C049_1.CAL  Seq59 C49
CO51_1.CAL  Seq 61 C51
C052_1.CAL  Seq 62 C52
C053_1.CAL  Seq 63 C53
C054_1.CAL  Seq 64 C54
C057_1.CAL  Seq 67 C57
C058_1.CAL  Seq 68 C58
ELECTRICAL PLANS"
C060_1.CAL  Seq 70 C60
C061_1.CAL Seq71 C61
C062_1.CAL  Seq 72 C62
L011_1.CAL  Seq73 L1.1
L012_1.CAL  Seq74 L1.2
L021_1.CAL  Seq76 L2.1
L022_1.CAL  Seq77 L2.2
L031_1.CAL  Seq79 L3.1
L032_1.CAL  Seq80 L3.2
AO11_1.CAL Seq8l Al.l
A012_1.CAL  Seq 82 Al1.2
AO13_1.CAL  Seq 83 AL.3
AO14_1.CAL  Seq84 Al.4
A015_1.CAL  Seq 85 AL.5
AO16_1.CAL  Seq 86 AL.6
A017_1.CAL  Seq87 AL.7
A021_1.CAL  Seq 88 A2.1
Am#0001

PARKING AREAS LAYOUT PLANS

PAVING PLAN

GRADING PLAN

ROOF DRAIN PLAN

CONCRETE PAVEMENT JOINT LAYOUT PLAN
CONCRETE PAVEMENT FINISHED SPOT ELEVATIONS
UTILITY PLAN

CONSTRUCTION FENCE LAYOUT PLAN

ACCESS DRIVE A - PLAN AND PROFILE

ACCESS DRIVE B - PLAN AND PROFILE

STORM DRAIN LINE A - PLAN AND PROFILE

STORM DRAIN LINES A-1 AND A-2 - PLAN AND PROFILE
STORM DRAIN LINE A-3 - PLAN AND PROFILE
SANITARY SEWER LINE A - PLAN AND PROFILE
SANITARY SEWER LINE B - PLAN AND PROFILE
WATER LINES A AND B - PLAN AND PROFILE

WATER LINE C - PLAN AND PROFILE

GAS LINE A - PLAN AND PROFILE

GAS LINE A-1 - PLAN AND PROFILE

ELECTRICAL LINE - PLAN AND PROFILE
COMMUNICATIONS LINE - PLAN AND PROFILE
MECHANICAL YARD PLAN AND DETAILS

PAVING DETAILS 1l

PAVING DETAILS llI

PAVING DETAILS IV

SANITARY SEWER DETAILS

FENCE DETAILS

SLIDING GATE DETAILS

SLIDING GATE OPERATOR DETAILS

STORM WATER POLLUTION PREVENTION PLAN
ELECTRICAL DEMOLITION SITE PLAN

ELECTRICAL SITE PLAN

EXTERIOR ELECTRICAL DETAILS |

EXTERIOR ELECTRICAL DETAILS Il

BID OPTION #5 - CIRCULAR DRIVE LAYOUT PLAN AND DETAILS
"BID OPTION #7 - GOV PARKING LAYOUT, GRADING AND

BID OPTION #8 - ELECTRICAL SITE PLAN

BID OPTION #8 - ELECTRICAL LINE B - PLAN AND PROFILE
BID OPTION #8 - EXTERIOR ELECTRICAL DETAILS
PLANTING PLAN

PLANTING PLAN - BID OPTION #6

IRRIGATION PLAN

IRRIGATION PLAN - BID OPTION #6

PATIO PLAN - BID OPTION #4

PATIO SHELTER DETAILS - BID OPTION #4

OVERALL FLOOR PLAN

FLOOR PLAN - AREA A

FLOOR PLAN - AREA B

FLOOR PLAN - AREA C AND MEZZANINE FLOOR PLAN
FLOOR PLAN - AREA D

FLOOR PLAN - AREA E

FLOOR PLAN - AREA F

OVERALL REFLECTED CEILING PLAN
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A022_1.CAL  Seq89 A2.2
A023_1.CAL  Seq 90 A2.3
A024_1.CAL  Seq 9l A2.4
PLAN

A025 1.CAL  Seq 92 A2.5
A026_1.CAL  Seq 93 A2.6
A027_1.CAL  Seq 94 A2.7
A028_1.CAL  Seq 95 A2.8
A029 1.CAL  Seq 96 A2.9
A031_1.CAL  Seq 97 A3.1
A041_1.CAL Seq 98 A4.1
A042_1.CAL  Seq 99 A4.2
A043_1.CAL  Seq 100
AO44_1.CAL  Seq 101
A045_1.CAL  Seq 102
A046_1.CAL  Seq 103
AO51_1.CAL  Seq 104
A052_1.CAL  Seq 105
ELEVATIONS"

A053 1.CAL  Seq 106
A061_1.CAL  Seq 107
A063_1.CAL  Seq 109
BID OPTIONS #3"
A064_1.CAL  Seq 110
A065_1.CAL  Seq 111
AO71_1.CAL  Seq 112
A072_1.CAL  Seq 113
A073_1.CAL  Seq 114
AO74_1.CAL  Seq 115
AO75_1.CAL  Seq 116
A076_1.CAL  Seq 117
AO77_1.CAL  Seq 118
A078_1.CAL  Seq 119
A081_1.CAL  Seq 120
A082_1.CAL Seq 121
A083_1.CAL  Seq 122
A085_1.CAL  Seq 124
A086_1.CAL  Seq 125
A087_1.CAL  Seq 126
A091_1.CAL  Seq 127
A092_1.CAL Seq 128
A093_1.CAL  Seq 129
A094_1.CAL  Seq 130
A0911 1.CAL Seq 137
A101_1.CAL Seq 138
A102_1.CAL  Seq 139
A103_1.CAL  Seq 140
A104_1.CAL  Seq 141
DETAILS

A105 1.CAL  Seq 142
A106_1.CAL  Seq 143
A108_1.CAL  Seq 145
A109 1.CAL  Seq 146
A1010_1.CAL Seq 147
Am#0001

REFLECTED CEILING PLAN - AREA A
REFLECTED CEILING PLAN - AREA B
REFLECTED CEILING PLAN - AREA C AND MEZZANINE FLOOR

REFLECTED CEILING PLAN - AREA D

REFLECTED CEILING PLAN - AREA E

REFLECTED CEILING PLAN - AREA F

INTERMEDIATE SUSPENSION LEVEL PLAN AND DETAILS
CEILING DETAILS

LIFE SAFETY PLAN

ROOF PLAN

ROOF DETAILS

A4.3
Ad4.4
A4.5
A4.6
A5.1
A5.2

A5.3
A6.1
AG6.3

A6.4
A6.5
A7.1
A7.2
A7.3
A7.4
A7.5
A7.6
A7.7
A7.8
A8.1
A8.2
A8.3
A8.5
A8.6
A8.7
A9.1
A9.2
A9.3
A9.4
A9.11
A10.1
A10.2
A10.3
Al10.4

A10.5
A10.6
A10.8
A10.9

ROOF DETAILS

ROOF DETAILS

ROOF DETAILS

ROOF DETAILS

EAST AND WEST EXTERIOR ELEVATIONS
"SOUTH, NORTH, WEST AND EAST EXTERIOR

MAIN AND FLIGHT LINE ENTRY ELEVATIONS
BUILDING SECTIONS
"MOBAG SHELTER PLANS, ELEVATIONS AND DETAILS -

SECTION AT ENTRY OVERHANG

SECTION AT MAIN ENTRY

ENLARGED PLANS AND INTERIOR ELEVATIONS
INTERIOR ELEVATIONS

INTERIOR ELEVATIONS AND DETAILS

ENLARGED PLANS AND INTERIOR ELEVATIONS
ENLARGED PLANS AND INTER ELEVATIONS
BUILDING DIRECTORY ELEVATION

"FURNITURE PLAN, BID OPTIONS #9, #10 AND #16"
"HERITAGE CASEWORK, ELEVATIONS AND SECTIONS"
FINISH SELECTIONS

FINISH SCHEDULE #1

FINISH SCHEDULE #2

FINISH PLANS AND ELEVATIONS

FINISH PLANS

FINISH PLANS

INTERIOR WALL TYPES AND DETAILS

EXTERIOR WALL SECTIONS

EXTERIOR WALL SECTIONS

EXTERIOR WALL SECTIONS

COLUMN PLANS

DOOR SCHEDULE #1 AND DOOR TYPES

DOOR SCHEDULE #2 AND DOOR TYPES

DOOR SCHEDULE #3 AND DOOR TYPES
EXTERIOR AND INTERIOR WINDOW ELEVATIONS AND

EXTERIOR STOREFRONT ELEVATIONS AND DETAILS
TRANSLUCENT PANEL ELEVATIONS AND DETAILS
INTERIOR DOOR FRAME DETAILS

DOOR FRAME DETAILS

A10.10 DOOR FRAME DETAILS

Page 5 of 8



A1011_1.CAL
S001_1.CAL
S002_1.CAL
S003_1.CAL
S004_1.CAL
S005_1.CAL
S011_1.CAL
S012_1.CAL
S013_1.CAL
S014_1.CAL
S015_1.CAL
S016_1.CAL
S017_1.CAL
S018_1.CAL
S019_1.CAL
S110_1.CAL
S111_1.CAL
S112_1.CAL
S113_1.CAL
S114_1.CAL
S115_1.CAL
S116_1.CAL
S117_1.CAL
S118_1.CAL
S021_1.CAL
S022_1.CAL
S023_1.CAL
S024_1.CAL
S025_1.CAL
S026_1.CAL
S031_1.CAL
S032_1.CAL
S033_1.CAL
S034_1.CAL
S035_1.CAL
S041_1.CAL
S042_1.CAL
S043_1.CAL
S044_1.CAL
DETAILS"
S045_1.CAL
S046_1.CAL
S051_1.CAL
S052_1.CAL
S053_1.CAL
S061_1.CAL
S062_1.CAL
S063_1.CAL
S064_1.CAL
S065_1.CAL
S066_1.CAL
S067_1.CAL
M001_1.CAL
M002_1.CAL
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Seq 148
Seq 149
Seq 150
Seq 151
Seq 152
Seq 153
Seq 154
Seq 155
Seq 156
Seq 157
Seq 158
Seq 159
Seq 160
Seq 161
Seq 162
Seq 163
Seq 164
Seq 165
Seq 166
Seq 167
Seq 168
Seq 169
Seq 170
Seq 171
Seq 172
Seq 173
Seq 174
Seq 175
Seq 176
Seq 177
Seq 178
Seq 179
Seq 180
Seq 181
Seq 182
Seq 183
Seq 184
Seq 185
Seq 186

Seq 187
Seq 188
Seq 189
Seq 190
Seq 191
Seq 192
Seq 193
Seq 194
Seq 195
Seq 196
Seq 197
Seq 198
Seq 199
Seq 200

A10.11 DOOR FRAME DETAILS

S0.1
S0.2
S0.3
S0.4
S0.5
S11
S1.2
S1.3
S1.4
S1.5
S1.6
S1.7
S1.8
S1.9
S1.10
S1.11
S1.12
S1.13
S1.14
S1.15
S1.16
S1.17
S1.18
S2.1
S2.2
S2.3
S2.4
S2.5
S2.6
S3.1
S3.2
S3.3
S3.4
S3.5
S4.1
S4.2
S4.3
S4.4

S4.5
S4.6
S5.1
S5.2
S5.3
S6.1
S6.2
S6.3
S6.4
S6.5
S6.6
S6.7
MO0.1
MO0.2

STRUCTURAL GENERAL NOTES

WIND LOAD DIAGRAM AND ROOF DECK PLAN
TYPICAL CONCRETE DETAILS

TYPICAL CONCRETE DETAILS

TYPICAL STEEL AND MISCELLANEOUS DETAILS
DRILLED PIER PLAN - AREA A

DRILLED PIER PLAN - AREA B

DRILLED PIER PLAN - AREAC

DRILLED PIER PLAN - AREA D

DRILLED PIER PLAN - AREAE

DRILLED PIER PLAN - AREA F
FOUNDATION PLAN - AREA A
FOUNDATION PLAN - AREA B
FOUNDATION PLAN - AREA C
FOUNDATION PLAN - AREA D
FOUNDATION PLAN - AREAE
FOUNDATION PLAN - AREA F

FLOOR SLAB PLAN - AREA A

FLOOR SLAB PLAN - AREA B

FLOOR SLAB PLAN - AREA C

FLOOR SLAB PLAN - AREA D

FLOOR SLAB PLAN - AREA E

FLOOR SLAB PLAN - AREA F

ROOF PLAN - AREA A

ROOF PLAN - AREA B

ROOF PLAN - AREA C

ROOF PLAN - AREA D

ROOF PLAN - AREA E

ROOF PLAN - AREA F

FRAME ELEVATIONS

FRAME ELEVATIONS

FRAME ELEVATIONS

FRAME ELEVATIONS

FRAME ELEVATIONS

FOUNDATION SCHEDULES AND DETAILS
FOUNDATION SECTIONS AND DETAILS
FOUNDATION SECTIONS AND DETAILS
"FOUNDATIONS PARTIAL PLAN, SECTIONS AND

FOUNDATION SECTIONS AND DETAILS
FOUNDATION PILASTER DETAILS
TYPICAL MASONRY DETAILS
MASONRY DETAILS

MASONRY DETAILS

TYPICAL CONNECTION DETAILS
FRAME SECTIONS AND DETAILS
FRAME SECTIONS AND DETAILS
FRAME SECTIONS AND DETAILS
FRAME SECTIONS AND DETAILS
FRAME SECTIONS AND DETAILS
TYPICAL BASE PLATE DETAILS
MECHANICAL/PLUMBING LEGEND
MECHANICAL SCHEDULES
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MO03_1.CAL Seq 201 M0.3 MECHANICAL SCHEDULES

MO004_1.CAL Seq 202 MO0.4 MECHANICAL SCHEDULES

MO11_1.CAL Seq 203 M1.1 HVAC FLOOR PLAN - AREA A

MO012_1.CAL Seq 204 M1.2 HVAC FLOOR PLAN - AREA B

MO13_1.CAL Seq 205 M1.3 HVAC FLOOR PLAN - AREA C

MO014_1.CAL Seq 206 M1.4 HVAC FLOOR PLAN - AREAD

MO015_1.CAL  Seq 207 M1.5 HVAC FLOOR PLAN - AREAE

MO016_1.CAL Seq 208 M1.6 HVAC FLOOR PLAN - AREA F

MO017_1.CAL Seq 209 M2.1  PIPING FLOOR PLAN - AREA A

M022_1.CAL Seq 210 M2.2  PIPING FLOOR PLAN - AREA B

MO023_1.CAL Seq 211 M2.3 PIPING FLOOR PLAN - AREA C

M024_1.CAL Seq 212 M2.4  PIPING FLOOR PLAN - AREA D

MO025_1.CAL  Seq 213 M2.5 PIPING FLOOR PLAN - AREA E

MO026_1.CAL Seq 214 M2.6  PIPING FLOOR PLAN - AREA F

MO31_1.CAL Seq 215 M3.1 ENLARGED MECHANICAL ROOM 143 PLAN
MO032_1.CAL Seq 216 M3.2 ENLARGED MECHANICAL ROOM 243 PLAN
MO33_1.CAL  Seq 217 M3.3 MECHANICAL MEZZANINE PLAN
MO034_1.CAL Seq 218 M3.4 MECHANICAL SECTIONS

MO35_1.CAL  Seq 219 M3.5 MECHANICAL SECTIONS

MO041_1.CAL Seq 221 M4.1  HEATING AND CHILLED WATER SYSTEM SCHEMATICS
MO052_1.CAL  Seq 223 M5.2 CONTROL SYSTEM ARCHITECTURE
MO53_1.CAL Seq 224 M5.3 "AHU-1, 2 CONTROL SEQUENCE"
MO054_1.CAL  Seq 225 M5.4 "AHU-1, 2 CONTROL SCHEDULES"
MO55_1.CAL Seq 226 M5.5 "AHU-3, 4 CONTROL SEQUENCE"
MO56_1.CAL  Seq 227 M5.6 AHU-5 CONTROL SEQUENCE

MO57_1.CAL Seq 228 M5.7 HEATING AND CHILLED WATER SYSTEM SCHEMATICS
MO58_1.CAL  Seq 229 M5.8 HEATING AND CHILLED WATER SYSTEM CONTROLS
MO061_1.CAL Seq 230 M6.1  MECHANICAL DETAILS

M062_1.CAL  Seq 231 M6.2 MECHANICAL DETAILS

P010_1.CAL Seq 233 P1.0 OVERALL FOUNDATION PLAN - PLUMBING
PO11_1.CAL Seq 234 P11 OVERALL FLOOR PLAN - PLUMBING
P021_1.CAL Seq 235 P2.1 ENLARGED FLOOR PLANS

PO31_1.CAL Seq 236 P3.1  WASTE AND VENT ISOMETRIC

P032_1.CAL  Seq 237 P3.2 DOMESTIC WATER ISOMETRIC

PO41_1.CAL Seq 238 P4.1 PLUMBING SCHEDULES AND DETAILS
FP010_1.CAL Seq 239 FP1.0 FIRE PROTECTION DESIGN PARAMETERS
FPO11_1.CAL Seq 240 FP1.1 FIRE PROTECTION DESIGN

FP012_1.CAL Seq 241 FP1.2 OVERALL FIRE PROTECTION PLAN
FP020_1.CAL Seq 242 FP2.0 SPRINKLER SCHEDULES

EO01_1.CAL Seq 243 EO0.1 ELECTRICAL LEGEND AND ABBREVIATIONS
EO11_1.CAL Seq 244 E1.1 ONE-LINE DIAGRAM

EO012_1.CAL Seq 245 E1.2 FEEDER AND PANEL SCHEDULES
EO013_1.CAL Seq 246 E1.3 PANEL SCHEDULE

EO014 _1.CAL Seq 247 E1.4 PANEL SCHEDULE

EO015_1.CAL Seq 248 E15 PANEL SCHEDULE

EO016_1.CAL Seq 249 E1.6 PANEL AND EQUIPMENT CONNECTION SCHEDULE
EO017_1.CAL Seq 250 E1.7 EQUIPMENT CONNECTION SCHEDULE CONTINUED
E110_1.CAL Seq 253 E1.10 LIGHTING FIXTURE DETAILS

E111_1.CAL Seq 254 E1.11 LIGHTING FIXTURE DETAILS

E021_1.CAL Seq 255 E2.1 LIGHTING FLOOR PLAN - AREA A
E022_1.CAL  Seq 256 E2.2 LIGHTING FLOOR PLAN - AREA B
E023_1.CAL  Seq 257 E2.3 LIGHTING FLOOR PLAN - AREAC
E024_1.CAL Seq 258 E2.4 LIGHTING FLOOR PLAN - AREA D
E026_1.CAL Seq 260 E2.6 LIGHTING FLOOR PLAN - AREA F
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E027_1.CAL
E028_1.CAL
E031_1.CAL
E032_1.CAL
E033_1.CAL
E034_1.CAL
E035_1.CAL
E036_1.CAL
E037_1.CAL
ELEVATIONS
E038_1.CAL
E041_1.CAL
A
E042_1.CAL
B
E043_1.CAL
o
E044_1.CAL
D"
E045_1.CAL
Er
E046_1.CAL
-
E047_1.CAL
E048_1.CAL
E049_1.CAL
E410_1.CAL
E411_1.CAL
E412_1.CAL
E413_1.CAL
E051_1.CAL
E052_1.CAL
E053_1.CAL
E054_1.CAL
E061_1.CAL
E062_1.CAL
E063_1.CAL
E064_1.CAL
E065_1.CAL
E066_1.CAL
E067_1.CAL
DETAILS
E071_1.CAL
E072_1.CAL

Am#0001

Seq 261
Seq 262
Seq 263
Seq 264
Seq 265
Seq 266
Seq 267
Seq 268
Seq 269

Seq 270
Seq 271

Seq 272
Seq 273
Seq 274
Seq 275
Seq 276

Seq 277
Seq 278
Seq 279
Seq 280
Seq 281
Seq 282
Seq 283
Seq 284
Seq 285
Seq 286
Seq 287
Seq 288
Seq 289
Seq 290
Seq 291
Seq 292
Seq 293
Seq 294

Seq 295
Seq 296

E2.7
E2.8
E3.1
E3.2
E3.3
E3.4
E3.5
E3.6
E3.7

E3.8
E4.1

E4.2

E4.3

E4.4

E4.5

E4.6

E4.7
E4.8
E4.9
E4.10
E4.11
E4.12
E4.13
ES.1
E5.2
E5.3
E5.4
E6.1
E6.2
E6.3
E6.4
E6.5
E6.6
E6.7

E7.1
E7.2

ENLARGED LIGHTING PLAN - MAIN BRIEFING ROOM
PATIO LIGHTING PLAN

POWER FLOOR PLAN - AREA A

POWER FLOOR PLAN - AREA B

POWER FLOOR PLAN - AREA C

POWER FLOOR PLAN - AREAD

POWER FLOOR PLAN - AREA E

POWER FLOOR PLAN - AREA F

ENLARGED ELECTRICAL ROOM PLANS AND

ENLARGED MECHANICAL ROOM POWER PLANS
"VOICE/DATA, PA, CATV, AND CABLE TRAY PLAN - AREA

"VOICE/DATA, PA, CATV, AND CABLE TRAY PLAN - AREA
"VOICE/DATA, PA, CATV, AND CABLE TRAY PLAN - AREA
"VOICE/DATA, PA, CATV, AND CABLE TRAY PLAN - AREA
"VOICE/DATA, PA, CATV, AND CABLE TRAY PLAN - AREA
"VOICE/DATA, PA, CATV, AND CABLE TRAY PLAN - AREA

FIRE ALARM AND SECURITY SYSTEMS PLAN - AREA A
FIRE ALARM AND SECURITY SYSTEMS PLAN - AREA B
FIRE ALARM AND SECURITY SYSTEMS PLAN - AREA C
FIRE ALARM AND SECURITY SYSTEMS PLAN - AREA D
FIRE ALARM AND SECURITY SYSTEMS PLAN - AREA E
FIRE ALARM AND SECURITY SYSTEMS PLAN - AREA F
COMMUNICATIONS ROOMS - ENLARGED PLANS
LIGHTNING PROTECTION PLAN

LIGHTNING PROTECTION AND GROUNDING DETAILS
GROUNDING RISER DIAGRAM

ELECTRICAL GROUNDING DETAILS

PARTIAL VOICE SYSTEM RISER DIAGRAM - NORTH
PARTIAL VOICE SYSTEM RISER DIAGRAM - SOUTH
PARTICAL DATA SYSTEM RISER DIAGRAM - NORTH
PARTICAL DATA SYSTEM RISER DIAGRAM - SOUTH
FIRE DETECTION AND ALARM SYSTEM RISER DIAGRAM
AUDIO SYSTEM RISER DIAGRAM

AUDIO SYSTEM RISER DIAGRAM CONTINUATION AND

ELECTRICAL DETAILS
ELECTRICAL DETAILS

END OF AMENDMENT
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ACCOVPANYI NG AMENDMENT NO. 0001 TO SCOLI CI TATI ON NO. DACA63- 02- B- 0009

Conbi ned Squadron Operations Facility/ AMJ
Dyess Air Force Base, Abilene, Texas

Solicitati on No. DACA63-02-B-0009

Bl DDI NG SCHEDULE (cont)

(To be attached to SF 1442)

[tem Esti mat ed Uni t Esti mat ed
No. Descri ption Quantity Uni t Price Amount
Base Bid: Al work required by the Contract docunents for the construction

of the Dyess Air

excluding Option Bid Itens.
Conbi ned Squadron QOperation

0001

0002

0002AA
0002AB
0002AC
0002AD
0002AE
0002AF
0002AG
0003

0003AA

0003AB

0003AC

0003AD

0003AE

Facility/ AMJ conpl et e,

Force Base Conbi ned Squadron Operation Facility/ AMJ

including utilities to the
1524mm (5-ft) line, and exclusive of

all other work |isted

separatel y. Job Sum ok $
Drilled Piers

457mm (18-1n) Drilled Piers 183 LM $ $
610mm (24-1n) Drilled Piers 67 LM $ $
762mm (30-1n) Drilled Piers 608 LM $ $
915mm (36-1n) Drilled Piers 589 LM $ $
1067mm (42-1n) Drilled Piers 252 LM $ $
1220mm (48-1n) Drilled Piers 76 LM $ $
1372mm (54-1n) Drilled Piers 19 LM $ $

Al work required by the plans

and specifications for the

Denolition of existing buildings

P4302, P4214, PA4301, and P4215
(I'ncluding partial foundations and

all utilities to the 1524nm (5 ft) line)

Uility Pol es
Abat enent and Di sposal

Fl uorescent Light Fixtures

Abat enent and Di sposal

Mercury Switches
Abat enent and Di sposal

Lead based pai nt
Abat enent and Di sposal

5 EA $ $
542 EA $ $
5 EA $ $
67.3 SM $ $

Asbestos containing floor tile

Abat enent and Di sposal

13. 96 SM $ $
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ACCOVPANYI NG AMENDMENT NO. 0001 TO SCOLI CI TATI ON NO. DACA63- 02- B- 0009

Conbi ned Squadron Operations Facility/ AMJ
Dyess Air Force Base, Abilene, Texas

Solicitati on No. DACA63-02-B-0009

Bl DDI NG SCHEDULE (cont)

[tem Esti mat ed Uni t Esti mat ed
No. Descri ption Quantity Uni t Price Amount

0003 AF Denolition and disposal of existing
bui | di ngs, concrete foundations,
and drilled piers down 2.0

neters Job *xx *xx $
0004 Construct Typical Pier “Fix" as

detailed on Drawing S1.7, Sections 1

and 2. 5 EA $ $
0005 Construct all Exterior Work outside

the building s 1524nm(5 ft) |ine

(I'ncluding utilities, earthwork,

pavi ng, sidewal k, parking | ot paving,

curb and gutter, hardstand paving,

fencing, screen walls, and all other

work not |isted separately) Job Sum FHE $

0006 Fi nal Record Draw ngs Job Sum ol $ 55, 000. 00

TOTAL BASE BID $
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ACCOVPANYI NG AMENDMENT NO. 0001 TO SCOLI CI TATI ON NO. DACA63- 02- B- 0009

Conbi ned Squadron Operations Facility/ AMJ
Dyess Air Force Base, Abilene, Texas

Solicitati on No. DACA63-02-B-0009

Bl DDI NG SCHEDULE (cont)

[tem Esti mat ed Uni t Esti mat ed
No. Descri ption Quantity Uni t Price Amount
0007 OPTION NO 1: Al work

requi red by the plans and

specifications to provide the

canopy structure along the

flightline side of the

bui | di ng. Job Sum % $

0008 OPTION NO 2: Al work required
by the plans and specifications
to provide the Iightning
protection system Job Sum FHE $

0009 OPTION NO 3: Al work required
by the plans and specifications
to construct the MOBAG shelters
and foundati ons. Job Sum ok $

0010 OPTION NO 4: Al work required
by the plans and specifications
to construct all patio flatwork,
barbeque grilles, and trellis
structures. Job Sum ok $

0011 OPTION NO 5: Al work required
by the plans and specifications
to construct the circular drive in
front of the building. Job Sum ok $

0012 OPTION NO. 6: Al work required
by the plans and specifications
for the Landscapi ng. Includes
irrigation for |andscaping, trees,
and shrubs. Job Sum ok $

0013 OPTION NO. 7: Al work required
by the plans and specifications to
construct the GOV parki ng. Job Sum FHHE $

0014 OPTION NO. 8: Al work required
by the plans and specifications
to provide the primary | oop. Job Sum FHHE $
0015 OPTION NO 9: Not Used
0016 OPTION NO. 10: Not Used
0017 OPTION NO 11: Al work required
by the plans and specifications to
provide the netal |ockers. Job Sum FHHE $

TOTAL BASE BID PLUS OPTIONS 1 THRU 11 $
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ACCOVPANYI NG AMENDMENT NO. 0001 TO SCOLI CI TATI ON NO. DACA63- 02- B- 0009

Conbi ned Squadron Operations Facility/ AMJ
Dyess Air Force Base, Abilene, Texas

Solicitati on No. DACA63-02-B-0009

Bl DDI NG SCHEDULE (cont)

0018 The monetary value for warranty work is established at 1 percent of
t he amount awarded for construction. See the Contract Specifications
Section 01770 CONTRACT CLOSEQUT, paragraph “Contractor's Response to
Construction Warranty Service Requirenments.”

NOTES:
1. ARI THVETI C DI SCREPANCI ES ( EFARS 14. 407-2)
(a) For the purpose of initial evaluation of bids, the follow ng wll

be utilized in resolving arithmetic di screpancies found on the face of the
bi ddi ng schedul e as submitted by bidders:

(1) Ooviously nisplaced decimal points will be corrected,

(2) In case of discrepancy between unit price and extended price,
the unit price will govern;

(3) Apparent errors in extension of unit prices will be

corrected; and

(4) Apparent errors in addition of |unp-sum and extended prices
wi |l be corrected.

(b) For the purpose of bid evaluation, the Governnent will proceed on
t he assunption that the bidder intends his bid to be evaluated on the basis
of the unit prices, the totals arrived at by resolution of arithnetic
di screpanci es as provi ded above and the bid will be so reflected on the
abstract of bids.

(c) These correction procedures shall not be used to resolve any
anmbi guity concerning which bid is |ow

2. If anodification to a bid based on unit prices is submitted, which
provides for a lump sum adjustment to the total estinmated cost, the
application of the lunmp sum adjustment to each unit price in the bid
schedul e nust be stated. |If it is not stated, the bidder agrees that the
[ unp sum adj ustnent shall be applied on a pro rata basis to every unit
price in the bid schedul e.

3. Bidders nust bid on all itens.

4. Costs attributable to Division 01 - General Requirements is assumed to
be prorated anpbng bid items |isted.

5. Responders are advised that this project may be del ayed, cancelled or
revised at any time during the solicitation, selection, evaluation

negoti ati on and/or final award process based on decisions related to DOD
changes in force structure and di sposition of the Armed Forces.
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ACCOVPANYI NG AMENDMENT NO. 0001 TO SCOLI CI TATI ON NO. DACA63- 02- B- 0009

Conbi ned Squadron Operations Facility/ AMJ
Dyess Air Force Base, Abilene, Texas

Solicitati on No. DACA63-02-B-0009

Bl DDI NG SCHEDULE (cont)

6. For the purpose of this solicitation, the word "iteni shall be

consi dered to nean "schedul " as used in Provision 52.214-0019, CONTRACT
AWARD- - SEALED BI DDI NG- - CONSTRUCTI ON, in Section 00100 | NSTRUCTI ONS,

CONDI TI ONS, AND NOTI CES TO Bl DDERS.

7. EXERCI SE OF OPTIONS (SWDR 715-1-1 (16 January 1996))

The Government reserves the right to exercise the option(s) by

witten notice to the Contractor either singularly or in any conbination
for up to 90 cal endar days after award of the Base Bid without an
increase in the Oferor's Bid Price. Conpletion of added itens shall
continue at the sane schedule as the Base Bid unless otherwi se noted in
Section 01000 CONSTRUCTI ON SCHEDULE, paragraph 1 entitled SCHEDULE.
NOTES cont .

8. ABBREVI ATI ONS

For the purpose of this solicitation, the units of measure
are represented as foll ows:

LS (lump sum

MM (mllimeters)

LM (length in linear neters)
EA (each)

CM (cubic neter)

SM (square neter)

D OO TOD

END OF Bl DDI NG SCHEDULE
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Dyess AFB Conbi ned Squadron Operati ons/ AMJ DACSO

ACCOVPANY! NG AMENDMENT NO. 0001 TO SCOLI Cl TATI ON NO. DACA63- 02- B- 0009

SECTI ON 01000

CONSTRUCTI ON SCHEDULE
06/ 2002
AMENDMENT NO. 0001

PART 1 GENERAL

1.

1 SCHEDULE

Conmence, prosecute, and conplete the work under this contract in
accordance with the foll owi ng schedul e and Secti on 00700 CONTRACT CLAUSES
COMMVENCEMENT, PRCSECUTI ON AND COVPLETI ON OF WORK and LI QUI DATED DAMAGES:

Conmmrencenent Conpl eti on Li qui dat ed
of Work of Work Danmages
(cal endar (cal endar per cal endar
Item of Work days) days) day _
(1) Al Wrk except

Est abl i shment of

Turf and

Landscapi ng Wthin 10

days after
recei pt of

Notice to
Pr oceed 458 $ 1, 860
(2) Establishment
of Turf * * ---
(3) Landscaping *x *x ---

*Est abl i shnent of Turf

Pl anting and mai ntenance for turfing shall be in accordance wth
Section 02925 ESTABLI SHVENT OF TURF . No payment will be rmade for
establishnent of turf until all requirements of the section are
adequately perforned and accepted, as determ ned by the Contracting
Oficer.

**] andscapi ng

Pl anti ng and mai ntenance for |andscaping shall be in accordance with
Section 02931 PLANTING OF TREES, SHRUBS, AND VI NES and Sections 02935
EXTERI OR PLANT MATERI AL MAI NTENANCE. No paynent will be nade for
| andscapi ng until all requirenments of the section are adequately
performed and accepted, as determ ned by the Contracting Oficer

1.1.1 Testing of Heating and Air-Conditioning Systens
The tines stated for conpletion of this project includes all required
testing specified in appropriate specification sections of heating, air

conditioning and ventilation systens includi ng H/AC Conmi ssi oni ng.
Exception: boiler conbustion efficiency test, boiler full |oad tests,

Section 01000 Page 1



Dyess AFB Conbi ned Squadron Operati ons/ AMJ DACSO
ACCOMPANYI NG AMENDMVENT NO. 0001 TO SOLI CI TATI ON NO. DACA63- 02- B- 0009

cooling tower perfornmance tests, and refrigeration equipnent full |oad
tests, when specified in the applicable specifications, shall be preforned
in the appropriate heating/cooling season as determ ned by the Contracting
Oficer.

1.2 TIME EXTENSI ONS FOR UNUSUALLY SEVERE WEATHER (OCT 1989)
(ER 415- 1- 15) (52. 0001- 4038 1/ 96)

a. This provision specifies the procedure for determ nation of tine
ext ensi ons for unusually severe weather in accordance with the contract
clause entitled "Default: (Fixed Price Construction)." |In order for the
Contracting OFficer to award a tine extension under this clause, the
foll owi ng conditions rmust be satisfied:

(1) The weat her experienced at the project site during the contract period
nmust be found to be unusually severe, that is, nore severe than the adverse
weat her anticipated for the project location during any given nonth.

(2) The unusually severe weather nust actually cause a delay to the
conpl etion of the project. The delay nust be beyond the control and
wi thout the fault or negligence of the contractor.

b. The follow ng schedul e of monthly antici pated adverse weat her del ays
due to precipitation and tenperature is based on National Cceanic and
At mospheric Administration (NOAA) or simlar data for the project |ocation
and will constitute the base line for nonthly weather tine eval uations.
The contractor's progress schedul e nust reflect these anticipated adverse
weat her delays in all weather dependent activities. Wnd is not considered
in the Monthly Anticipated Adverse Weat her Cal endar Day Schedul e.

MONTHLY ANTI Cl PATED ADVERSE WEATHER DELAY
WORK DAYS BASED ON (5) DAY WORK WEEK

ABI LENE, TX AREA (DYESS AFB AND RESERVE CTRS. WTHI N 80 M LE
RADI US, EXCEPT WTHI N 40 M LES OF SAN ANGELQ, TX.)
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOv DEC
2 2 2 2 4 3 3 2 3 3 1 2

c. Upon acknow edgrment of the Notice to Proceed (NTP) and conti nui ng
t hroughout the contract, the contractor will record on the daily CQC
report, the occurrence of adverse weather and resultant inpact to normally
schedul ed work. Actual adverse weat her del ay days must prevent work on
critical activities for 50 percent or nore of the contractor's schedul ed
wor k day.

The nunber of actual adverse weather delay days shall include days inpacted
by actual adverse weather (even if adverse weather occurred in previous
nmont h), be cal cul ated chronologically fromthe first to the |ast day of

each nmonth, and be recorded as full days. |If the nunber of actual adverse
weat her del ay days exceeds the nunber of days anticipated in paragraph "b",
above, the Contracting Oficer will convert any qualifying delays to

cal endar days, giving full consideration for equivalent fair weather work
days, and issue a nodification in accordance with the contract cl ause
entitled "Default (Fixed Price Construction)."

1.3 (AME1) CONSTRUCTI ON PHASI NG

See the drawi ngs for phasing requirenents.
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Dyess AFB Conbi ned Squadron Operati ons/ AMJ DACSO
ACCOMPANYI NG AMENDMVENT NO. 0001 TO SOLI CI TATI ON NO. DACA63- 02- B- 0009

1.4 WORK RESTRI CTI ONS
1.4.1 Wor ki ng Hour s

Nor mal wor ki ng hours are as specified in SECTI ON 01363 SPECI AL PROQJECT
PROCEDURES FOR DYESS Al R FORCE BASE

1.4.2 Security Requiremnents
For the duration of this Contract, access to the Installation nay be
del ayed between 30 minutes to an hour or nore due to security precautions,
i ncludi ng the checki ng of vehicle occupants' |Ds, vehicle manifests, and
the searching of all vehicles. Any general or specific threat to the

safety of those working or living at Dyess AFB could result in |onger
waiting times at the access points to Dyess AFB.

1.5 UTI LI TI ES
1.5.1 Payment for Utility Services
In accordance with Contract Cl ause 52.236.14 AVAILABILITY AND USE OF

UTI LI TY SERVI CES, water, gas, and electricity are available from
Cover nent - owned and operated systens and will be furnished wthout charge
to the Contractor as specified in Section 01363 SPECI AL PROJECT PROCEDURES
FOR DYESS Al R FORCE BASE

1.5.2 CQut ages
In addition to the requirenents specified in Section 01363 SPECI AL PRQJECT
PROCEDURES FOR DYESS Al R FORCE BASE, the Contractor shall coordinate al
requests for utility outages with the Contracting Oficer in witing 14
days prior to date of requested outage:

a. Water, gas, steam and sewer outages shall be held to a
maxi mum dur ati on of 4 hours unless otherw se approved in witing.

b. El ectrical outages shall have a maxi num duration of 4 hours.
PART 2 PRODUCTS ( NOT USED)
PART 3 EXECUTI ON ( NOT USED)

-- End of Section --
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Dyess AFB Conbi ned Squadron Operati ons/ AMJ DACSO
ACCOMPANYI NG AMENDMVENT NO. 0001 TO SOLI CI TATI ON NO. DACA63- 02- B- 0009

SECTI ON 01330

SUBM TTAL PROCEDURES
03/01
AMENDMENT NO. 0001

PART 1  GENERAL

1.1 SUBM TTAL | DENTI FI CATI ON ( SD)
Submittals required are identified by SD nunbers and titles as foll ows:
SD-01 Preconstruction Subnmittal s

Certificates of insurance.
Surety bonds.

Li st of proposed subcontractors.
Li st of proposed products.
Construction Progress Schedul e.
Submittal schedul e.

Schedul e of val ues.

Heal th and safety plan.

Wor k pl an.

Quality control plan.

Envi ronnental protection plan

SD- 02 Shop Drawi ngs

Drawi ngs, di agrams and schedul es specifically prepared to illustrate
some portion of the work.

Di agrams and instructions froma manufacturer or fabricator for use in
produci ng the product and as aids to the contractor for integrating the
product or systeminto the project.

Drawi ngs prepared by or for the contractor to show how multiple systens
and interdisciplinary work will be coordi nated.

SD- 03 Product Data

Catal og cuts, illustrations, schedul es, diagrans, perfornmance charts,

i nstructions and brochures illustrating size, physical appearance and
ot her characteristics of materials or equipnent for sone portion of the
wor K.

Sanpl es of warranty | anguage when the contract requires extended
product warranties.

SD- 04 Sanpl es
Physi cal exanples of materials, equipnment or workmanshi p that
illustrate functional and aesthetic characteristics of a material or
product and establish standards by which the work can be judged.
Col or sanples fromthe manufacturer's standard line (or custom col or

samples if specified) to be used in selecting or approving colors for
t he project.
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Fi el d sanpl es and nock-ups constructed on the project site establish

standards by which the ensuring work can be judged. |Includes
assenblies or portions of assenblies which are to be incorporated into
the project and those which will be renmpved at conclusion of the work.

SD- 05 Design Data

Cal cul ations, m x designs, anal yses or other data pertaining to a part
of work.

SD-06 Test Reports

Report signed by authorized official of testing |laboratory that a
materi al, product or systemidentical to the material, product or
systemto be provided has been tested in accord with specified

requi renents. (Testing must have been within three years of date of
contract award for the project.)

Report which includes findings of a test required to be perforned by
the contractor on an actual portion of the work or prototype prepared
for the project before shipnent to job site

Report which includes finding of a test made at the job site or on

sanmple taken fromthe job site, on portion of work during or after
installation.

I nvestigation reports
Daily checklists
Fi nal acceptance test and operational test procedure

SD-07 Certificates
Statements signed by responsible officials of manufacturer of product,
systemor material attesting that product, systemor nmaterial neets
specification requirements. Mist be dated after award of project
contract and clearly nane the project.
Docurent required of Contractor, or of a supplier, installer or
subcontractor through Contractor, the purpose of which is to further
quality of orderly progression of a portion of the work by docunenting
procedures, acceptability of nethods or personnel qualifications.
Confined space entry permts.

SD- 08 Manufacturer's Instructions
Preprinted material describing installation of a product, system or
material, including special notices and Material Safety Data sheets
concer ni ng i npedances, hazards and safety precautions.

SD- 09 Manufacturer's Field Reports
Docurent ati on of the testing and verification actions taken by

manuf acturer's representative to confirm conpliance with manufacturer's
standards or instructions.
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Factory test reports.
SD-10 Operation and Mai ntenance Data

Data intended to be incorporated in operations and mai nt enance manual s.
SD-11 C oseout Subnittals

Docurentation to record conpliance with technical or admnistrative
requi renents or to establish an adninistrative nechani sm

Record (e.g. As-built) draw ngs.
Speci al warranties.
Post ed operating instructions.

Trai ni ng pl an.

1.2 SUBM TTAL CLASSI FI CATI ON
Submittals are classified as foll ows:
1.2.1 CGover nment Approved
CGovernment approval is required for extensions of design, critical
materi al s, deviations, equipnent whose conpatibility with the entire system
nmust be checked, and other items as designated by the Contracting O ficer.
Wthin the terms of the Contract C ause entitled "Specifications and
Drawi ngs for Construction,"” they are considered to be "shop draw ngs."
1.2.2 I nformati on Only
Al submittals not requiring Government approval will be for information
only. They are not considered to be "shop drawi ngs" within the terns of
the Contract Clause referred to above.

1.3 APPROVED SUBM TTALS

The Contracting Oficer's approval of submittals shall not be construed as

a conplete check, but will indicate only that the general method of
construction, materials, detailing and other information are satisfactory.
Approval will not relieve the Contractor of the responsibility for any

error which may exist, as the Contractor under the Contractor Quality
Control (CQC) requirements of this contract is responsible for dinmensions,
t he desi gn of adequate connections and details, and the satisfactory
construction of all work. After submittals have been approved by the
Contracting OFficer, no resubmttal for the purpose of substituting
materials or equi pnent will be considered unl ess acconpani ed by an

expl anation of why a substitution is necessary.

1.4 DI SAPPROVED SUBM TTALS

The Contractor shall make all corrections required by the Contracting
Oficer and pronptly furnish a corrected submittal in the formand nunber
of copies specified for the initial submittal. |If the Contractor considers
any correction indicated on the submttals to constitute a change to the
contract, a notice in accordance with the Contract C ause "Changes" shal
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be given pronptly to the Contracting O ficer.
1.5 WTHHOLDI NG OF PAYMENT

Payment for materials incorporated in the work will not be made if required
approval s have not been obt ai ned.

1.6 GENERAL

The Contractor shall make submittals as required by the specifications or
by individual task orders. The Contracting Oficer may request submittals
in addition to those specified when deened necessary to adequately describe
the work covered in the respective sections. Units of weights and measures
used on all submittals shall be the same as those used in the contract

drawi ngs. Each submittal shall be conplete and in sufficient detail to

al l ow ready determ nation of conpliance with contract requirements. Prior
to submittal, all items shall be checked and approved by the Contractor's
Quality Control (CQC) System Manager and each item shall be stanped

signed, and dated by the CQC System Manager indicating action taken
Proposed devi ations fromthe contract requirements shall be clearly
identified. Submittals shall include items such as: Contractor's,

manuf acturer's, or fabricator's draw ngs; descriptive literature including
(but not limted to) catal og cuts, diagrans, operating charts or curves;
test reports; test cylinders; sanples; O&M nmanuals (including parts list);
certifications; warranties; and other such required submittals. Submttals
requi ri ng Government approval shall be schedul ed and nmade prior to the
acquisition of the material or equi pment covered thereby. Sanples
remai ni ng upon conpl etion of the work shall be picked up and di sposed of in
accordance with manufacturer's Material Safety Data Sheets (MSDS) and in
conpliance with existing | aws and regul ati ons.

1.7 SUBM TTAL REG STER

At the end of this section is a submttal register showi ng itenms of

equi prent and materials for which submittals are required by the
specifications; this list may not be all inclusive and additiona
submttals may be required. The Contractor will also be given the initia
submttal register files, containing the conputerized ENG Form 4288 and
instructions on the use of the files. These submittal register files wll
be furnished on the Award CD- ROM di sk. The Contractor shall conplete the
ENG Form 4288, colums "a" and "s" through "u", and submt the forms (hard
copy plus associated electronic file) to the Contracting Oficer for
approval within 21 cal endar days after Notice to Proceed. The Contractor
shal |l keep the submittal register files up-to-date and shall subnit them
to the Government together with the nmonthly payment request. The
approved subnmittal register will become the scheduling docunent and will be
used to control submittals throughout the Iife of the Contract. The

subm ttal register and the progress schedul es shall be coordi nated.

1.8 SCHEDULI NG

Submittal s covering conponent itens formng a systemor itens that are
interrelated shall be scheduled to be coordi nated and subnitted
concurrently. Certifications to be submitted with the pertinent draw ngs
shal |l be so schedul ed. Adequate tine (a mninumof 60 cal endar days
exclusive of mailing tinme) shall be all owed and shown on the register for
revi ew and approval. No delay damages or tine extensions will be all owed
for tine lost in late submittals. An additional 7 cal endar days shall be

Section 01330 Page 4



Dyess AFB Conbi ned Squadron Operati ons/ AMJ DACSO

1

ACCOVPANY! NG AMENDMENT NO. 0001 TO SCOLI Cl TATI ON NO. DACA63- 02- B- 0009

al l owed and shown on the register for review and approval of subnittals for
(AME1l) food service equi pnment and refrigeration and HVAC control systens.

9 TRANSM TTAL FORM ( ENG FORM 4025)

The sanple transmittal form (ENG Form 4025) attached to this section shal
be used for submtting both Governnent approved and information only
submttals in accordance with the instructions on the reverse side of the
form These forms will be furnished to the Contractor. This formshall be
properly completed by filling out all the headi ng bl ank spaces and
identifying each itemsubmitted. Special care shall be exercised to ensure
proper listing of the specification paragraph and/or sheet number of the
contract drawi ngs pertinent to the data submtted for each item |If the
item product, or system has previously been approved for another task
order for use under the sane conditions, indicate the task order nunber and
approval date on the ENG Form 4025.

.10 SUBM TTAL PROCEDURES

Subnmttals shall be nade as foll ows:

.10.1 Pr ocedur es

.10.1.1 Addi tional Instructions

In addition to the requirenents of this Section, additional instructions
are specified in the attachment "I NSTRUCTI ONS TO CONTRACTORS FOR
TRANSM TTAL REQUI RVENTS" | ocated at the end of this section

.10.1.2 Contractor Revi ew

The Contractor's quality control representative shall reviewthe listing at
| east every 30 days and take appropriate action to maintain an effective
and updated system A copy of the register or progress schedul e shall be
mai ntai ned at the job site. Revised and/or updated register or progress
schedul e shall be submitted to the Contracting Officer at |east every 60
days in quadruplicate (conplete regi ster need not be provided, only those
portions containing additions or changes).

.10.1.3 Nunber of Copi es

The Contractor shall provide (AMf#l) five (5) sets of all submttals.

.10.1.4 Address to Receive Submttals

(AME1l) Four (4) subnmittals shall be sent to the Corps of Engineers' Area
Ofice assigned to the project (AMEl) and one (1) to the |ocal Project
Ofice.

.10.1.5 Addi ti onal Government Approved Subnittals

In addition to those specified in PART 1 paragraph SUBM TTAL
CLASSI FI CATION, the followi ng classifications of submittals also require
Cover nrent al appr oval

a. Mechanical and Electrical Systens

The Contractor shall furnish one reproducible, unfol ded copy of all wring
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and control diagranms and approved system | ayout drawi ngs with the operating
instructions called for under the various headi ngs of the specifications
for mechani cal and el ectrical systens.

b. Fire Protection and Detection Submttals

The Contractor shall prepare and subnmit, as one integrated submittal, shop
drawi ngs for the fire protection/detection system This submttal shal

al so include sprinkler plans and sections, fire detection and al arm pl ans
and risers, and catalog cuts of proposed equi pnent. The Contractor shal
submt proof that the shop drawi ngs were prepared by an engi neer regularly
engaged in fire protection/detection systens for at |east 2 years, and that
they are sealed by a registered professional engineer. Shop draw ngs for
the fire protection/detection systemshall be prepared on full-size
reproduci bl e sheets. The shop drawi ngs submitted for review shall be
submtted on full-size prints. After updating all deviations,

nodi fications, and changes, the final submittal shall be on reproducible
sheets and CADD files (submitted on CD-ROM disk(s)); these will represent
the final as-built draw ngs.

C. Asbest os and | ead- based pai nt abatement submittals.

d. Col or/finish sanpl e boards submttal

.10.1.6 Certificates of Conpliance

Any certificates required for denonstrating proof of conpliance of
materials with specification requirenents shall be executed in the nunber
of copies required by the above paragraph "Number of Copies." Each
certificate shall be signed by an official authorized to certify in behalf
of the manufacturing conpany and shall contain the nane and address of the
Contractor, the project name and | ocation, and the quantity and date or
dat es of shipment or delivery to which the certificates apply. Copies of

| aboratory test reports submitted with certificates shall contain the nane
and address of the testing |laboratory and the date or dates of the tests to
which the report applies. Certification shall not be construed as
relieving the Contractor fromfurnishing satisfactory material, if, after
tests are perforned on selected sanples, the material is found not to neet
the specific requirenments.

.10.2 Devi ati ons

For submittals which include proposed deviations requested by the
Contractor, the columm "variation" of ENG Form 4025 shall be checked. The
Contractor shall set forth in witing the reason for any devi ati ons and
annot ate such deviations on the submttal. The Governnent reserves the
right to rescind i nadvertent approval of submttals containing unnoted
devi ati ons.

11 CONTROL OF SUBM TTALS

The Contractor shall carefully control his procurement operations to ensure
that each individual submittal is nade on or before the Contractor
schedul ed submittal date shown on the approved "Subnittal Register."

12 GOVERNMENT APPROVED SUBM TTALS
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Upon conpl etion of review of submittals requiring Government approval, the

submittals will be identified as having received approval by being so
stanped and dated. One (1) copy of the subnmittal will be returned to the
Contractor. The remainder will be retained by the Government.

1.13 | NFORVATI ON ONLY SUBM TTALS

Normal |y submittals for information only will not be returned. Approval of
the Contracting Officer is not required on information only submttals.

The Government reserves the right to require the Contractor to resubmt any
itemfound not to conply with the contract. This does not relieve the
Contractor fromthe obligation to furnish material conformng to the plans
and specifications; will not prevent the Contracting O ficer fromrequiring
renoval and repl acement of nonconform ng material incorporated in the work;
and does not relieve the Contractor of the requirement to furnish sanples
for testing by the Governnent |aboratory or for check testing by the
CGovernment in those instances where the technical specifications so

prescri be.

1.14 PREVI QUSLY APPROVED SUBM TTALS
Conpl ete submittals other than an ENG Form 4025 need not be submitted for
items, products, or systenms that have previously been approved and are on
file at the Corps of Engineers' Area. See paragraph TRANSM TTAL FORM ( ENG
FORM 4025) .

1.15  STAWMPS

St anps used by the Contractor on the submittal data to certify that the
subm ttal meets contract requirenents shall be simlar to the follow ng:
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CONTRACTOR

(Fi rm Name)

Appr oved

Approved with corrections as noted on submittal data and/or
attached sheets(s).

SI GNATURE:

TI TLE:

DATE:

1.16 I NSTRUCTI ONS TO CONTRACTORS FOR TRANSM TTAL REQUI REMENTS

FORT WORTH DI STRI CT
FOR | NFORVATI ON ONLY (FI ©O) AND GOVERNMVENT APPROVED (G) SUBM TTALS
1. Ceneral Requirenents

a. GCeneral requirenments for transmittal of FIO and G submittals is
contained in the preceding specifications. Specific requirements on
how to transnmit FIO and G Submittals are outlined herein.

b. FIOand G submittal data shall be transmitted under separate ENG
Form 4025s and assigned different Transnmittal Nunmbers. |[If G and FIO
submttal data is included in the same submittal, using the same ENG
Form 4025, they will be considered an FIO submittal until the
Contractor corrects the error.

c. The Contractor shall designate on each Eng Form 4025, above the
Transmittal No., either FIOor Gto showthe transmttal type. This
procedure allows ready identification of FIO or G submittals. The
CGovernment reserves the right to redesignate the category (G or FIO of
submittals incorrectly identified by the Contractor.

d. The Contractor shall assure all FIO subnittals for each technical

section are submitted prior to or concurrent with the G submittals for
that technical section. |If appropriate FIO submittals have not been

submtted, the G submittal will be returned disapproved.

e. Data transmitted with ENG Form 4025 shall be identified by marking
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it with the same item nunber(s) appearing in the "ltem No." colum on
the form The nodel nunber, part nunber, color, etc., of proposed
material s or equi pnent shall be highlighted or otherw se identified.

f. The Contractor shall identify and include with each submttal a
copy of any nodification and/or Request for Information (RFI) or

CGover nrent Correspondence that may have changed the requirments of the
Contract in regards to each individual submttal

Specific Requirements for For Information Only (FIO Submittals

a. One fully coordinated FIO subnittal shall be made for each
techni cal section. Each FIO subnmittal |isted on the ENG Form 4288,
shall be submitted as a separate itemon the ENG Form 4025 in the order
t hey appear on the progress schedule. Technical data provided with the
ENG Form 4025 shall conformto the "Subnittal s" paragraph in each
Techni cal Section. (Exanple: SD-02 Shop Drawi ngs as outlined herein.)

b. Itens such as mill certificates or other test data unavail able
until the equipnent/material is manufactured/fabricated shall be
identified on the initial ENG Form 4025. An explanation in the

"Remar ks" section shall explain this data will be submitted by
Transmittal Nunber [ ] (fill in transmttal nunber) after nmaterials are
manuf act ured/ fabricated (or other explanations as appropriate). A
separate submttal for long lead tine equi pnent or material may be made
if sufficient data is furnished to show contract conpliance. An

expl anation shall be provided in the "Remarks" section or on a separate
sheet, if necessary, explaining why a partial submittal is being made.

Expl anati on shall include the estimated delivery date of the above
equi prent/ material and the Transmittal Nunber of the submittal that
will contain data required by the particular specification section for

t he remai ni ng equi pnent/materials. For contracts with severa

bui | di ngs/ structures, separate transmttals for each technical section
may be used if each building/structure is noted in the "Remarks"
section of the ENG Form 4025. Samples of materials shall be subnitted
along with techni cal data, not under separate transmttals.

FI O Subm ttal Revi ew

a. The Contractor's Quality Control (CQC) Representative has ful
responsibility for reviewing and certifying that all FIO subnittal data
and all equi prent and/or nmaterials conply with the contract. FIO
Submittals are provided to the Government "For |nformation Purposes

Only." Contracting Oficer approval is not required and will not be
given. The Government will not code any FI O submittals. Copies of FIO
Submittals will not be returned to the Contractor

b. However, the Governnent may perform QA reviews and re-revi ews of

FI O submittals at any time during the contract. |If the Governnent
determ nes submittal data is inconplete or not in conpliance with
contract, conments will be provided. Coments will state, "D sagree

with Contractor's Certified Conpliance" and list itenms not in
conpliance or not provided as required by the Contract. The Contractor
shall respond to all comments by return FIO resubmittal on a new ENG
Form 4025. Repeated inconplete or non-conplying FIO submittals with

i mproper certifications may result in disapproval of the Contractor's
Quality Control (CQC) Program and/or possible replacement of the
Contractor Quality Control (CQC) personnel.
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c. Performance of, or failure to perform QA submittal reviews or
Covernment requirement to submit additional data on FIO subnittals,

will not prevent the Contracting O ficer fromrequiring renoval and
repl acenent of non-conformng material incorporated into the work. No
adjustment for tine or noney will be allowed for corrections required

because of non-conpliance with contract plans and/or specifications.
3. Specific Requirenents for Government (G Approved Submittals

a. The Contractor's Quality Control Representative is responsible for
assuring all data submitted is conplete and in conpliance with contract
requi renents. The Contractor shall assure all FIO submittals are
submtted prior to or concurrent with the G submittal for each

techni cal section. |If the FIO subnittals have not been submitted, the
G submittal will be returned disapproved.

b. A separate subnittal shall be nade for each technical section with
G submittals. FIO submttal data shall not be mxed with G submitta
dat a.

c. The CGovernnment will provide witten comments as appropriate and
assign action codes to each itemoutlined on the back of the ENG Form
4025. One (1) stanped and dated copy of the subnittal, along with any

comments, will be provided to the Contractor. Action Code "A"-
Approved As Submitted, and Code "B"- Approved Except As Noted,
constitutes Government Approval. The Contractor shall resubmit under a

separate Transnittal Number all data necessary to show conpliance with
CGovernment commrents on all other action codes.

d. Government reviewtime, as stated in Paragraph 3.3 - Scheduling, is
a mni mum of sixty (60) cal endar days unl ess ot herw se specified.
CGovernment review tine is exclusive of mailing tine. Reviewtinme
starts the day of receipt by the Government and continues until the day
comments or notice of approval is provided the Contractor

e. |If the Contractor considers any Government review coment to

constitute a change to the contract, notice shall be given pronptly as
requi red under the Contract C ause entitled "Changes." No request for
"Equitabl e Adjustnent” will be honored unless the Contractor conplies

fully with the pronpt notice provisions of the contract.

4. Variations/Deviations/Departures fromthe Contract Draw ngs or
Speci fications

Contractor proposed variations, deviations, or departures fromthe
contract drawi ngs or specifications shall be noted in the "Variation"
colum of ENG Form 4025 with an asterisk, for each FIO subnmittal. A
brief explanation, and the Transmittal Nunber of the appropriate "G
subm ttal (as explained below), shall be added to the "Remarks" section
of the Form (or a separate sheet, if necessary). Each variation

devi ation, or departure shall be listed as an itemon a separate "G'
subm ttal, which may contain other G submttal items. Variations,

devi ations, or departures will be processed and approved the sane as G
submttals, provided they are included in a G submittal. Variations,
devi ations, or departures will not be approved in the FI O submttal

and will be disapproved, until they are properly submtted on a "G
submittal. Variations, deviations, or departures shall contain

sufficient information to permt conplete evaluation. Additiona
sheets may be used to fully explain why a variation, deviation, or
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departure is requested. The Covernnent reserves the right to

di sapprove or rescind inadvertent approval of submittals containing

unnot ed vari ations, deviations, or departures.
5. Subnittal Numbering

Each submittal shall cover only one specification section. For
pur poses of consistency and to provide conpatibility with the

DACSO

Covernment's conputerized submittal register, submittal numbers shal
i nclude a specification section prefix and special suffixes. Note the

foll owi ng exanples (for Technical Section 07416):
a. New submittals - 07416-01, 07416-02, etc.
b. Resubmittals -

(1) First resubmttal - 07416-01.01, 07416-02.01, etc.

(2) Second resubmittal - 07416-01.02, 07416-02.02, etc.

(3) Third resubmittal - 07416-01.03, 07416-02.03, etc.
PART 2 PRODUCTS ( NOT USED)

PART 3 EXECUTI ON ( NOT USED)

-- End of Section --
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SECTI ON 02220

DEMCLI TI ON

AMVENDMENT NO. 0001

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

U S. ARMY CORPS OF ENG NEERS (USACE)

EM 385-1-1 (1996) U.S. Arny Corps of Engineers Safety
and Heal th Requi renents Manua

.2 GENERAL REQUI REMENTS

The work includes denplition, salvage of identified items and nmaterial s,
and renmoval of resulting rubbish and debris. Rubbish and debris shall be
renoved from Governnent property daily, unless otherwi se directed, to avoid
accumul ation at the denplition site. Materials that cannot be renoved
daily shall be stored in areas specified by the Contracting Oficer. In
the interest of occupational safety and health, the work shall be perforned
in accordance with EM 385-1-1, Section 23, Denolition, and other applicable
Sections. In the interest of conservation, salvage shall be pursued to the
maxi mum ext ent possible (in accordance with Section 01572 CONSTRUCTI ON AND
DEMOLI TI ON WASTE MANAGEMENT, if applicable); salvaged itens and materials
shal | be di sposed of as specified.

.3 SUBM TTALS

Government approval is required for submttals with a "G' designation
submttals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Wrk Plan; G

The procedures proposed for the acconplishnent of the work. The
procedures shall provide for safe conduct of the work, including
procedures and nethods to provi de necessary supports, latera
braci ng and shoring when required, careful renoval and disposition
of materials specified to be salvaged, protection of property
which is to remain undi sturbed, coordination with other work in
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progress, and tinmely disconnection of utility services. The
procedures shall include a detailed description of the nethods and
equi pnent to be used for each operation, and the sequence of
operations in accordance with EM 385-1-1.

1.4 DUST CONTROL

The amount of dust resulting fromdenolition shall be controlled to prevent
the spread of dust to occupied portions of the construction site and to
avoid creation of a nuisance in the surrounding area. Use of water wll
not be permtted when it will result in, or create, hazardous or

obj ectionabl e conditions such as ice, flooding and pollution

1.5 PROTECTI ON
1.5.1 Prot ecti on of Personne

During the denolition work the Contractor shall continuously evaluate the
condition of the structure being denolished and take i nmedi ate action to
protect all personnel working in and around the denplition site. No area,
section, or conponent of floors, roofs, walls, columms, pilasters, or other
structural elenent will be allowed to be |left standing wi thout sufficient
braci ng, shoring, or lateral support to prevent collapse or failure while
wor knen renmove debris or performother work in the i mediate area

1.5.2 Protection of Structures

Fl oors, roofs, walls, columms, pilasters, and other structural conponents
that are designed and constructed to stand wi thout |ateral support or
shoring, and are deternined to be in stable condition, shall remain
standi ng wi t hout additional bracing, shoring, of l|lateral support unti
denol i shed, unless directed otherwi se by the Contracting Oficer. The
Contractor shall ensure that no elenents determined to be unstable are |eft
unsupported and shall be responsible for placing and securing bracing,
shoring, or lateral supports as nay be required as a result of any cutting,
renoval, or denolition work perforned under this contract.

1.5.3 Protection of Existing Property

Bef ore begi nning any denolition work, the Contractor shall survey the site
and exani ne the drawi ngs and specifications to deternmine the extent of the
work. The Contractor shall take necessary precautions to avoid damage to
existing itens to renain in place, to be reused, or to remamin the property
of the Governnent; any danaged itens shall be repaired or replaced as
approved by the Contracting Oficer. The Contractor shall coordinate the
work of this section with all other work and shall construct and nmaintain
shoring, bracing, and supports as required. The Contractor shall ensure
that structural elenents are not overl oaded and shall be responsible for

i ncreasing structural supports or addi ng new supports as nay be required as
a result of any cutting, renoval, or denolition work perforned under this
contract.

1.5. 4 Protection Fromthe Wat her
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The interior of buildings to renmmin; salvageable materials and equi prent
shall be protected fromthe weather at all tines.

1.5.5 Protection of Trees
Trees within the project site which mght be damaged during denolition, and
which are indicated to be left in place, shall be protected by a 1.8 m (6
foot) high fence. The fence shall be securely erected follow ng the outer
peri meter of branches or clunps of trees. Any tree designated to renain
that is damaged during the work under this contract shall be replaced in
kind or as approved by the Contracting Oficer.

1.5.6 Envi ronmental Protection

The work shall conply with the requirenments of Section 01355 ENVI RONVENTAL
PROTECTI ON.

1.6 BURNI NG

The use of burning at the project site for the disposal of refuse and
debris will not be permtted.

1.7 USE OF EXPLGCSI VES
Use of explosives will not be permtted.
1.8 AVAILABILITY OF WORK AREAS

Areas in which the work is to be acconplished will be available in
accordance with the foll owi ng schedul e:

Area Dat e
[ AMEL] [ AMEL]
[ AM#1] New Tower Parking Area [ AMH1] Upon Notice to Proceed
[ AM#1] Buil di ngs 4215 and 4301 [ AM#1] 9 Septenber 2002
[ AM#1] Buil di ng 4302 [ AM#1] 1 February 2003
[ AME1] Building 4214 [ AME1] 1 March 2003

PART 2 PRODUCTS (Not Applicabl e)

PART 3 EXECUTI ON

3.1 EXI STI NG STRUCTURES
Exi sting structures indicated shall be renoved to 2 neters bel ow grade.
Si dewal ks, curbs, gutters and street |ight bases shall be renpved as
i ndi cat ed.

3.2 UTI LI TI ES

Existing utilities shall be renmoved as indicated. Wen utility lines are
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encountered that are not indicated on the draw ngs, the Contracting O ficer
shall be notified prior to further work in that area.

3.3 FI LLI NG

Hol es, open basenments and ot her hazardous openings shall be filled in
accordance with Section 02300 EARTHWORK.

3.4 DI SPCsSI TI ON OF MATERI AL
Title to naterial and equi pnent to be denolished, except Government sal vage
itens, is vested in the Contractor upon receipt of notice to proceed. The
Government will not be responsible for the condition, |oss or damage to
such property after notice to proceed.

3.4.1 Sal vageabl e Itens and Materi al
Contractor shall salvage itens and material to the naxi mnum extent possible.

3.4.1.1 Mat eri al Sal vaged for the Contractor
Mat eri al sal vaged for the Contractor shall be stored as approved by the
Contracting O ficer and shall be renoved from Government property before
conpletion of the contract. Material salvaged for the Contractor shall not
be sold on the site.

3.4.1.2 Itens Sal vaged for the Governnent

Salvaged itens to renain the property of the Governnent shall be renoved in
a manner to prevent danmage, and packed or crated to protect the itens from

damage while in storage or during shipnent. |Itens damaged during renoval
or storage shall be repaired or replaced to match existing itens.
Contai ners shall be properly identified as to contents. Itens reserved as

property of the Government as shown on the plans shall be delivered to the
areas designated: by the Contracting O ficer

3.4.2 Unsal vageabl e Materi al
Concrete, masonry, and other nonconbustible material, except concrete
permtted to remain in place, shall be disposed of in the disposal area
| ocated off the site. Conbustible material shall be disposed of off the
site.

3.5 CLEAN UP

Debris and rubbish shall be rermoved from basenment and sinilar excavations.
Debris shall be renbved and transported in a nmanner that prevents spillage
on streets or adjacent areas. Local regulations regardi ng hauling and

di sposal shall apply.

3.6 PAVEMENTS

Exi sting pavenents designated for renoval shall be saw cut and renoved in
accordance with the details shown on the drawings and to the limts and
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depths indicated on the draw ngs.

-- End of Section --
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SECTI ON 02315

EXCAVATI ON, FI LLI NG AND BACKFI LLI NG FOR BUI LDI NGS
08/ 98
AMVENDMENT NO. 0001

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 1556 (1990; R 1996) Density and Unit Weight of
Soil in Place by the Sand-Cone Met hod

ASTM D 1557 (1991; R 1998) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
KN-nfcu.m))

ASTM D 2216 (1998) Laboratory Determ nation of Water
(Moi sture) Content of Soil and Rock

ASTM D 2487 (2000) dassification of Soils for
Engi neering Purposes (Unified Soil
O assification Systen)

ASTM D 2922 (1996) Density of Soil and Soil - Aggregate
in Place by Nucl ear Methods (Shall ow Depth)

ASTM D 2937 (1994) Density of Soil in Place by the
Drive-Cylinder Method

ASTM D 3017 (1988; R 1996el) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
Dept h)

ASTM D 4318 (2000) Liquid Limt, Plastic Limt, and

Plasticity Index of Soils
1.2 DEGREE OF COWPACTI ON
Degree of conpaction is expressed as a percentage of the naxi mum density
obt ai ned by the test procedure presented in ASTM D 1557, Method C,

abbrevi ated as percent | aboratory nmaxi num density.

1.3 SUBM TTALS
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CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will reviewthe submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 06 Test Reports
Testi ng.
Copies of all laboratory and field test reports within 24 hours

of the conpletion of the test. {AM#0001}One copy shall be sent to
both the Local Project and Area Ofice.

PART 2 PRODUCTS
2.1 MATERI ALS
2.1.1 Satisfactory Materials

Satisfactory materials shall conprise any materials classified by ASTM D
2487 as GN @GP, GM GC, SW SP, SMSC, CL, CH and shall be free of trash,
debris, roots, or other matter, or stones larger than 76 mmin any di nension.

2.1.2 Unsatisfactory Materials

Materials which do not conply with the requirenments for satisfactory
materials are unsatisfactory. Unsatisfactory materials also include
materials classified in ASTM D 2487 as Pt, OH, O., M, M and man- nade
fills, trash, refuse, or backfills from previous construction.
Unsatisfactory material also includes material classified as satisfactory
whi ch contains root and other organic nmatter, frozen naterial, and stones
|arger than 76mm The Contracting Oficer shall be notified of any
contam nated material s.

2.1.3 Nonexpansi ve Soil s
Non expansive soils shall neet the requirenents of Texas Departnent of
Transportation Standard specification for base course, Item 247, Type A,
Grade 1 or 2.

2.1. 4 Cohesi onl ess and Cohesive Materials
Cohesionl ess materials include materials classified in ASTM D 2487 as GW
GP, SW and SP. Cohesive nmaterials include materials classified as GC, SC,
M., CL, MH, and CH Materials classified as GMand SM shall be identified
as cohesionl ess only when the fines are nonpl astic.

2.1.5 Sel ect Soils
Sel ect soils shall be any satisfactory material having a liquid limt of

35%or less and a plasticity index of not |ess than 4 nor greater than 18
when tested in accordance with ASTM D 4318.
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2.2 CAPI LLARY WATER BARRI ER

Capillary Water Barrier shall consist of clean, crushed, nonporous rock
crushed gravel, or uncrushed gravel. The nmaxi mum particle size shall be
37.5 mm and no nore than 2 percent by weight shall pass the 4.75 mm (No. 4)
si ze sieve.

PART 3 EXECUTI ON
3.1 CLEARI NG AND GRUBBI NG

Clearing and grubbing is specified in Section 02230 CLEARI NG AND GRUBBI NG
3.2 TOPSO L

Topsoi|l shall be stripped to a depth of 150 millineters bel ow existing
grade within the designated excavations and grading |lines and deposited in
storage piles for later use. Excess topsoil shall be disposed as specified
for excess excavated nateri al

3.3 EXCAVATI ON

Excavation shall conformto the dinmensions and el evati ons indicated for
each building, structure, and footing except as specified, and shal
i nclude trenching for utility and foundation drai nage systens to a point
1.5 mbeyond the building Iine of each building and structure, excavation
for all work incidental thereof. Excavation shall extend a sufficient
di stance fromwalls and footings to allow for placing and renoval of forns.
Excavati ons bel ow i ndi cated depths will not be permtted except to renove
unsatisfactory material. Unsatisfactory material encountered bel ow t he
grades shown shall be renoved as directed and replaced with satisfactory
material; and payment will be made in confornance with the CHANGES cl ause
of the CONTRACT CLAUSES. Satisfactory material renmoved bel ow the depths
i ndi cated, wi thout specific direction of the Contracting O ficer, shall be
repl aced, at no additional cost to the Governnent, with satisfactory
materials to the indicated excavation grade; except that concrete footings
shal |l be increased in thickness to the bottomof the overdepth excavations
and over-break in rock excavation. Satisfactory material shall be placed
and conpacted as specified in paragraph FILLI NG AND BACKFI LLI NG
Deternination of elevations and neasurenents of approved overdepth
excavation of unsatisfactory material bel ow grades indicated shall be done
under the direction of the Contracting Oficer

3.4 DRAI NAGE AND DEWATERI NG
3.4.1 Dr ai nage

Surface water shall be directed away from excavati on and construction sites
to prevent erosion and underni ning of foundations. Diversion ditches,

di kes and gradi ng shall be provided and mai ntai ned as necessary during
construction. Excavated sl opes and backfill surfaces shall be protected to
prevent erosion and sl oughing. Excavation shall be perforned so that the
site, the area i mediately surrounding the site, and the area affecting
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operations at the site shall be continually and effectively drai ned.
3.4.2 Dewat eri ng

Groundwater flowing toward or into excavations shall be controlled to
prevent sl oughi ng of excavation slopes and walls, boils, uplift and heave
in the excavation and to elimnate interference with orderly progress of
construction. French drains, sunps, ditches or trenches will not be
permtted within 900 nm of the foundation of any structure, except with
specific witten approval, and after specific contractual provisions for
restoration of the foundation area have been made. Control neasures shal
be taken by the tine the excavation reaches the water level in order to
maintain the integrity of the in situ material. Wile the excavation is
open, the water |evel shall be maintained continuously, at |east 0.6neters
bel ow t he worki ng | evel.

3.5 SHORI NG

Shoring, including sheet piling, shall be furnished and installed as
necessary to protect workmen, banks, adjacent paving, structures, and
utilities. Shoring, bracing, and sheeting shall be renoved as excavations
are backfilled, in a manner to prevent caving.

3.6 CLASSI FI CATI ON OF EXCAVATI ON

Excavation will be unclassified regardl ess of the nature of naterial
encount er ed.

3.7 BLASTI NG
Blasting will not be permtted.
3.8 UTILITY AND DRAI N TRENCHES

Trenches for underground utilities systens and drain |lines shall be
excavated to the required alignments and depths. The bottons of trenches
shal |l be graded to secure the required slope and shall be tanped if
necessary to provide a firm pipe bed. Recesses shall be excavated to
accomopdate bells and joints so that pipe will be uniformy supported for
the entire length. Rock, where encountered, shall be excavated to a depth
of at |east 150 mm bel ow t he bottom of the pipe, and the overdepth shall be
backfilled with satisfactory material placed and conpacted in confornmance
wi t h paragraph FILLI NG AND BACKFI LLI NG

3.9 BORROW
Where satisfactory materials are not available in sufficient quantity from
requi red excavations, approved naterials shall be obtained as specified in
Section 02300 EARTHWORK. Nonexpansi ve soils for nonexpansive fill shall be
obt ai ned from approved private sources selected by the Contractor

3.10 EXCAVATED MATERI ALS

Satisfactory excavated material required for fill or backfill shall be
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pl aced in the proper section of the permanent work required under this
section or shall be separately stockpiled if it cannot be readily placed.
Satisfactory material in excess of that required for the pernmanent work and
all unsatisfactory material shall be disposed of as specified in Section
02300 EARTHWORK.

3.11 FI NAL GRADE OF SURFACES TO SUPPCRT CONCRETE

Excavation to final grade shall not be nade until just before concrete is
to be placed. Only excavation nmethods that will |eave the foundation rock
in a solid and unshattered condition shall be used. Approximtely |evel
surfaces shall be roughened, and sl oped surfaces shall be cut as indicated
i nto rough steps or benches to provide a satisfactory bond. Shal es shal
be protected fromslaking and all surfaces shall be protected from erosion
resulting from ponding or flow of water.

3.12 SUBGRADE PREPARATI ON

Unsatisfactory material in surfaces to receive fill or in excavated areas
shal | be renoved and replaced with satisfactory naterials as directed by
the Contracting Officer. Renpve a minimumof 1.5 neters of existing
foundations and all surrounding naterials and replace with conpacted
nonexpansi ve backfill material within the lints of the building pad. The
exi sting subgrade exposed after excavati on operations shall be scarified to
a depth of 150 mm before the fill is started. Sloped surfaces steeper than
1 vertical to 4 horizontal shall be plowed, stepped, benched, or broken up
so that the fill material will bond with the existing material. When
subgrades are | ess than the specified density, the ground surface shall be
broken up to a m ni nrum depth of 150 nm pul verized, and conpacted to the
specified density. Wen the subgrade is part fill and part excavation or
natural ground, the excavated or natural ground portion shall be scarified
to a depth of 300 mm and conpacted as specified for the adjacent fill.
Material shall not be placed on surfaces that are nuddy, frozen, or contain
frost. Conpaction shall be acconplished by sheepsfoot rollers,
pneurmatic-tired rollers, steel-wheeled rollers, or other approved equi pment
well suited to the soil being conpacted. Material shall be noistened or
aerated as necessary to provide the noisture content that will readily
facilitate obtaining the specified conpaction with the equi pment used.

M ni mum subgrade density shall be as specified in paragraph FILLI NG AND
BACKFI LLI NG

3.13 FI LLI NG AND BACKFI LLI NG

Satisfactory materials shall be used in bringing fills and backfills to the
lines and grades indicated and for replacing unsatisfactory naterials.
Nonexpansi ve and sel ect soils shall be used in fill under building floor

sl abs and foundation. Al fill required to raise the subgrade to the fina
el evation(s) below structurally-supported floor slabs should be sel ect
material. Renoval and replacenment of existing material with nonexpansive
or select material shall be as specified in paragraph SUBGRADE PREPARATI ON
Al fill required to raise the subgrade to the final elevation(s) bel ow
floor slabs on grade shall be nonexpansive naterial. Satisfactory
materials shall be placed in horizontal |ayers not exceeding 200 nmin

| oose thickness, or 150 nmm when hand-operated conpactors are used. After
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pl aci ng, each layer shall be plowed, disked, or otherw se broken up

noi stened or aerated as necessary, thoroughly m xed and conpacted as
specified. Backfilling shall not begin until construction below finish
grade has been approved, underground utilities systens have been inspected,
tested and approved, forns renoved, and the excavation cleaned of trash and

debris. Backfill shall be brought to indicated finish grade . Backfil
shall not be placed in wet or frozen areas. Were pipe is coated or
wr apped for protection against corrosion, the backfill naterial up to an

el evati on 600 nm above sewer |ines and 300 nm above other utility l|ines
shall be free fromstones larger than 25 mmin any di nension. Heavy

equi prent for spreading and conpacting backfill shall not be operated
closer to foundation or retaining walls than a di stance equal to the height
of backfill above the top of footing; the area remining shall be conpacted
in layers not nore than 100 nmin conpacted thickness with power-driven
hand tanpers suitable for the material being conpacted. Backfill shall be
pl aced carefully around pipes or tanks to avoid danage to coati ngs,

wr appi ngs, or tanks. Backfill shall not be placed agai nst foundation walls
prior to 7 days after conpletion of the walls. As far as practicabl e,
backfill shall be brought up evenly on each side of the wall and sloped to
drain away fromthe wall. Each layer of fill and backfill shall be
conpacted to not |ess than the percentage of maxi num density specified

bel ow.

Percent Laboratory
maxi mum density

Cohesi ve Cohesi onl ess
mat eri al mat eri al
Fill, enbanknment, and backfil
Under structures, building sl abs,
steps, paved areas, around
footings, and in trenches 90 95
Under sidewal ks and grassed areas 85 90
NonExpansi ve naterial s Conpacted to not |ess than 92
per cent
Sel ect Materials Not | ess than 90

Subgr ade
Under buil di ng sl abs, steps, and paved
areas, top 300 mm 90 95

Under sidewal ks, top 150 mm 85 90
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Percent Laboratory
maxi mum density

Cohesi ve Cohesi onl ess

mat eri al mat eri al
Under nonexpansive fill top 150 mm Conpacted to not |ess than 92%
Under select fill top 150 nm Conpacted to not |ess than 90%

Approved conpacted subgrades that are disturbed by the Contractor's
operations or adverse weat her shall be scarified and conpacted as specified
herein before to the required density prior to further construction

t hereon. Reconpaction over underground utilities and heating |ines shal

be by hand tanpi ng.

3.14  TESTING

Testing shall be the responsibility of the Contractor and shall be
perfornmed at no additional cost to the Governnent. Testing shall be
perfornmed by an approved commercial testing |aboratory or nmay be perforned
by the Contractor subject to approval. Field in-place density shall be
determ ned in accordance with ASTM D 1556 or ASTM D 2922. \When ASTM D 2922
is used, the calibration curves shall be checked and adjusted if necessary
by the procedure described in ASTM D 2922, paragraph ADIJUSTI NG CALI BRATI ON
CURVE. ASTM D 2922 results in a wet unit weight of soil and when using
this method ASTM D 3017 shall be used to determ ne the noisture content of
the soil. The calibration curves furnished with the noisture gauges shal
al so be checked along with density calibration checks as described in ASTM
D 3017. The calibration checks of both the density and npi sture gauges
shal |l be nade at the beginning of a job on each different type of nateria
encountered and at intervals as directed by the Contracting Oficer. ASTM
D 2937 shall be used only for soft, fine-grained, cohesive soils. The

foll owi ng nunber of tests, if perforned at the appropriate tine, shall be
the m ni mum acceptabl e for each type operation. Al technicians testing
for density shall be N CET Level | certified.

3.14.1 I n-Place Densities

I n-place density and noisture content test results shall be included with
the Contractor's daily construction quality control reports.

3.14.1. 1 In-Place Density of Subgrades
One test per 100 square nmeters or fraction thereof.

3.14.1.2 In-Place Density of Fills and Backfills

One test per 100 square meters or fraction thereof of each Iift for fill or
backfill areas conpacted by other than hand or hand-operated nmachines. The
density for each lift of fill or backfill materials for trenches, pits,

buil ding perineters or other structures or areas |ess than 152 neters in
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wi dt h, which are conpacted with hand or hand-operated machi nes shall be
tested as follows: One test per each area | ess than 46 square neters, or
one test for each 30 linear neter of long narrow fills 91 neters or nore
inlength. [If ASTM D 2922 is used, in-place densities shall be checked by
ASTM D 1556 as follows: One check per lift for each 91 linear neters of
long narrow fills, and a mnimumof 1 check per 500 sqg. neters.

3.14.2 Moi st ur e Cont ent

In the stockpile, excavation or borrow areas, a mninumof two tests per
day per type of material or source of materials being placed is required
during stable weather conditions. During unstable weather, tests shall be
made as dictated by |ocal conditions and approved noisture content shall be
tested in accordance with ASTM D 2216.

3.14.3 Opt i num Moi sture and Laboratory Maxi num Density

Tests shall be nade for each type material or source of material, including
borrow material to deternmine the optinmum noi sture and | aboratory naxi mum
density values. One representative test per 385 cubic nmeters of fill and
backfill, or when any change in material occurs which may affect the
optimum noi sture content or |aboratory nmaxi numdensity will be made.

3.15 CAPI LLARY WATER BARRI ER

Capillary water barrier under concrete floor and area-way slabs on grade
shal |l be placed directly on the subgrade and shall be conpacted with a
m ni mum of two passes of a hand-operated plate-type vibratory compactor

3.16 GRADI NG

Areas within 1.5 moutside of each building and structure Iine shall be
constructed true-to-grade, shaped to drain, and shall be mmintained free of
trash and debris until final inspection has been conpleted and the work has
been accept ed.

3. 17 SPREADI NG TOPSO L

Areas outside the building Iines fromwhich topsoil has been renbved shal
be topsoiled. The surface shall be free of materials that woul d hi nder

pl anting or mai ntenance operations. The subgrade shall be pulverized to a
depth of 50 nm by di sking or plowi ng for the bonding of topsoil with the
subsoil. Topsoil shall then be uniformy spread, graded, and conpacted to
t he thickness, elevations, slopes shown, and |left free of surface
irregularities. Topsoil shall be conpacted by one pass of a cultipacker
roller, or other approved equi pnent weighing 1.46 kNNmto 2.34 kN m of
roller. Topsoil shall not be placed when the subgrade is frozen
excessively wet, extrenely dry, or in a condition otherw se detrinental to
seedi ng, planting, or proper grading.

3.18 PROTECTI ON

Settlement or washing that occurs in graded, topsoiled, or backfilled areas
prior to acceptance of the work, shall be repaired and grades reestablished
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to the required el evations and sl opes.

-- End of Section --
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SECTI ON 02510

WATER DI STRI BUTI ON SYSTEM

AMVENDMENT NO. 0001

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM A 53 (1999b) Pi pe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wl ded and Sean ess

ASTM B 88M (1996) Seanl ess Copper Water Tube (Metric)

ASTM D 1599 (1999) Resistance to Short-Tinme Hydraulic

Failure Pressure of Plastic Pipe, Tubing,
and Fittings

ASTM D 1784 (1999a) Rigid Poly(Vinyl Chloride) (PVC
Conmpounds and Chl ori nated Pol y(Vi nyl
Chl ori de) (CPVC) Conpounds

ASTM D 1785 (1999) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe, Schedul es 40, 80, and 120

ASTM D 2241 (1996b) Pol y(Vinyl Chloride) (PVC
Pressure-Rated Pi pe (SDR Series)

ASTM D 2464 (1999) Threaded Pol y(Vinyl Chloride) (PVO
Pl astic Pipe Fittings, Schedule 80

ASTM D 2466 (1999) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe Fittings, Schedule 40

ASTM D 2467 (1999) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe Fittings, Schedule 80

ASTM D 2564 (1996a) Sol vent Cenents for Pol y(Vinyl
Chloride) (PVC) Plastic Piping Systens

ASTM D 2657 (1997) Heat Fusion Joining Polyolefin Pipe
and Fittings

ASTM D 2774 (1994) Underground Installation of
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Ther nopl astic Pressure Piping

ASTM D 2855 (1996) Maki ng Sol vent-Cenented Joints with
Pol y(Vi nyl Chloride) (PVC) Pipe and
Fittings

ASTM D 2996 (1995) Fil anent-Wund "Fi bergl ass"

(d ass- Fi ber - Rei nf or ced
Ther nosetti ng- Resi n) Pipe

ASTM D 2997 (1995) Centrifugally Cast "Fibergl ass”
(d ass- Fi ber - Rei nf or ced
Ther nosetti ng- Resi n) Pipe

ASTM D 3139 (1998) Joints for Plastic Pressure Pipes
Usi ng Fl exi bl e El astoneric Seal s

ASTM D 3839 (1994a) Underground Installation of
"Fi bergl ass" (d ass- Fi ber-Rei nforced
Ther nosetting Resin) Pipe

ASTM D 4161 (1996) "Fibergl ass"(d ass- Fi ber-Rei nforced
Thernosetting Resin) Pipe Joints Using
El astoneric Seal s

ASTM F 477 (1999) El astoneric Seals (Gaskets) for
Joining Plastic Pipe

ASTM F 1483 (1998) Oriented Poly(Vinyl Chloride),
PVCO, Pressure Pipe

ASME | NTERNATI ONAL ( ASME)

ASME B1.20.1 (1983; R 1992) Pipe Threads, Genera

Pur pose (I nch)
ASME B16. 3 (1992) Malleable Iron Threaded Fittings
ASME B16. 26 (1988) Cast Copper Alloy Fittings for

Fl ared Copper Tubes

AMERI CAN WATER WORKS ASSCOCI ATI ON ( AWAA)

AWM B300 (1992) Hypochlorites
AWM B301 (1992) Liquid Chlorine
AWM C104 (1995) Cenent-Mortar Lining for

Ductile-lron Pipe and Fittings for Water

AWM C110 (1993) Ductile-lron and Gray-Ilron
Fittings, 3 In. Through 48 In. (75 mm
t hrough 1200 mm), for Water and O her
Li qui ds
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AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

Ci11

C115

C151

C153

C203

C205

C207

C300

C301

C303

C500

C502

C600

C606

Cr00

C800

(1995) Rubber- Gasket Joints for
Ductile-lron Pressure Pipe and Fittings

(1996) Flanged Ductile-Iron Pipe Wth
Ductile-lron or Gray-Iron Threaded Fl anges

(1996) Ductile-lron Pipe, Centrifugally
Cast, for Water or Other Liquids

(1994; Errata Nov 1996) Ductile-lron
Conmpact Fittings, 3 In. Through 24 In. (76
mm t hrough 610 mm) and 54 In. through 64
In. (1,400 mmthrough 1,600 mv for Water
Servi ce

(1997) Coal -Tar Protective Coatings and
Li nings for Steel Water Pipelines - Enanel
and Tape - Hot- Applied

(1995) Cenent-Mortar Protective Lining and
Coating for Steel Water Pipe - 4 In. (100
mm) and Larger - Shop Applied

(1994) Steel Pipe Flanges for Waterworks
Service - Sizes 4 In. Through 144 In. (100
mm t hr ough 3, 600 )

(1997) Reinforced Concrete Pressure Pipe,
Steel -Cylinder Type, for Water and O her
Li qui ds

(1992) Prestressed Concrete Pressure Pipe,
Steel -Cylinder Type, for Water and O her
Li qui ds

(1995) Concrete Pressure Pipe,
Bar - W apped, Steel Cylinder Type

(1993; C500a) Metal -Seal ed Gate Val ves for
Wat er Supply Service

(1994; C502a) Dry-Barrel Fire Hydrants

(1993) Installation of Ductile-lron Water
Mai ns and Their Appurtenances

(1997) G ooved and Shoul dered Joints

(1995) Col d-Water Meters - Displacenent
Type, Bronze Main Case

(1989) Underground Service Line Valves and
Fittings

SECTI ON 02510 Page 3



ACCOVPANYI NG AVENDVENT NO. 0001 TO SCLI Cl TATI ON NO. DACA 63- 02- B- 0009

AWM C900 (1997; C900a) Polyvinyl Chloride (PVC
Pressure Pipe, 4 In. Through 12 In., for
Water Distribution

AWM C901 (1996) Pol yet hyl ene (PE) Pressure Pipe and
Tubing, 1/2 In. Through 3 In., for Water
Servi ce

AWM C950 (1995) Fiberglass Pressure Pipe

AWM ML6 (1978) Work Practices for Asbestos Cenent
Pi pe

AWM M23 (1980) Manual : PVC Pipe - Design and

Install ation
ASBESTOS CEMENT Pl PE PRODUCERS ASSQOCI ATI ON ( ACPPA)

ACPPA Work Practices (1988) Recommended Work Practices for A/IC
Pi pe

DUCTI LE | RON Pl PE RESEARCH ASSCOCI ATl ON ( DI PRA)

Dl PRA- Restrai nt Design (1997) Thrust Restraint Design for Ductile
I ron Pipe

NATI ONAL FI RE PROTECTI ON ASSCC!I ATI ON ( NFPA)

NFPA 24 (1995) Installation of Private Fire
Service Mains and Their Appurtenances

NFPA 49 (1994) Hazardous Chenicals Data

NFPA 325-1 (1994) Fire Hazard Properties of Flanmable

Li qui ds, Gases, and Vol atile Solids

NFPA 704 (1996) Identification of the Fire Hazards
of Materials for Energency Response

NSF | NTERNATI ONAL ( NSF)

NSF 14 (1998) Pl astics Piping Conponents and
Rel ated Materials

NSF 61 (1999) Drinking Water System Conponents -
Health Effects (Sections 1-9)

THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC Pai nt 21 (1991) White or Colored Silicone Al kyd
Pai nt
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1

SSPC Pai nt 25 (1991) Red Iron Oxide, Zinc Oxide, Raw
Linseed G| and Al kyd Priner (Wthout Lead
and Chromate Pignments)

2 Pl PI NG

This section covers water supply, distribution, and service lines, and
connections to building service at a point approximately 1.5 m outside
bui | di ngs and structures to which service is required. The Contractor

shal | have a copy of the manufacturer's recommendations for each nateri al

or procedure to be utilized available at the construction site at all tines.

. 2.1 Servi ce Lines

Pi ping for water service lines less than 80 nm (3 inches) in dianmeter shal
be gal vani zed steel, polyvinyl chloride (PVC) plastic, Oiented PVC plastic
pol yet hyl ene, or copper tubing, unless otherw se shown or specified.

Pi ping for water service lines 80 mm (3 inches) and | arger shall be ductile
iron, polyvinyl chloride (PVC) plastic, filament-wound or centrifugally
cast reinforced thernbpsetting resin, reinforced plastic nortar pressure
pi pe or steel, unless otherw se shown or specified.

. 2.2 Distribution Lines 80 mm (3 Inches) or Larger

Pi ping for water distribution lines 80 nm (3 inches) or larger shall be
ductile iron, polyvinyl chloride (PVC) through 900 nm (36 i nch) nom na

di ameter plastic, Oiented PVC plastic filanent-wound or centrifugally cast
reinforced thernosetting resin, reinforced plastic nortar pressure pipe, or
rei nforced concrete, unless otherw se shown or specified.

. 2.3 Supply Lines 80 mm (3 Inches) or Larger

Pi ping for water supply lines 80 nm (3 inches) or larger shall be ductile
iron, polyvinyl chloride (PVC) plastic, through 900 nm (36 inch) nom na
di ameter, Oiented PVC plastic filanent-wound reinforced or centrifugally
cast reinforced thernbpsetting resin, reinforced plastic nortar pressure
pi pe, steel, or reinforced concrete, unless otherwi se shown or specified.

. 2.4 Sprinkl er Supply Lines

Pi ping for water |ines supplying sprinkler systens for building fire
protection shall conformto NFPA 24 fromthe point of connection with the
wat er distribution systemto the building 1.5 mline.

.2.5 Pot abl e Water Lines

Pi pi ng and conponents of potable water systens which conme in contact with
the potable water shall conformto NSF 61

.2.6 Pl astic Pi ping System

Pl astic piping system conponents (PVC, polyethylene, thernosetting resin
and reinforced plastic nortar pressure) intended for transportation of
pot abl e water shall conply with NSF 14 and be legibly marked with their
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synbol .
1.2.7 Excavation, Trenching, and Backfilling

Excavation, trenching, and backfilling shall be in accordance with the
appl i cabl e provisions of Section 02316 EXCAVATI ON, TRENCHI NG, AND
BACKFI LLI NG FOR UTI LI TI ES SYSTEMS, except as nodified herein

1.3 MANUFACTURER S REPRESENTATI VE

The Contractor shall have a nmanufacturer's field representative present at
the jobsite during the installation and testing of PE, RTRP, and/or RPMP
pi pe to provide technical assistance and to verify that the materials are
being installed in accordance with the manufacturer's prescribed
procedures. Wen the representative feels that the Contractor is
installing and testing the PE, RTRP, and/or RPMP pipe in a satisfactory
manner, certification shall be witten to note which individuals enpl oyed
by the Contractor are capable of properly installing the pipe. The field
representative shall advise the Contractor of unsatisfactory conditions

i medi ately when they occur. Such conditions include inproper dianeter of
pi pe ends, danaged interior liner, poorly prepared joints, inproper curing
of joints, moving pipe before joints are cured, bending pipe to foll ow
abrupt changes in trench contours, |eaving pipe ends open in trench

overni ght, not properly drying joints after rain storns, exceeding

ef fective adhesive life, sharp objects in trench bed, backfill that could
damage pipe, inproper procedure for concrete encasenent of pipe, om ssion
of thrust blocks at changes in direction or any other condition which could
have an adverse effect on the satisfactory conpletion and operation of the
pi pi ng system

1.4 SUBM TTALS
Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data

Installation.

The manufacturer's recommendati ons for each material or
procedure to be utilized.

Wast e Water Disposal Method.

The met hod proposed for disposal of waste water from hydrostatic
tests and disinfection, prior to performng hydrostatic tests.

Satisfactory Installation.
A statenent signed by the principal officer of the contracting

firmstating that the installation is satisfactory and in
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1

1

accordance with the contract draw ngs and specifications, and the
manuf acturer's prescribed procedures and techni ques, upon
conpl etion of the project and before final acceptance.

SD- 06 Test Reports
Bact eri ol ogi cal Disinfection
Test results fromcomercial |aboratory verifying disinfection
SD-07 Certificates
Manuf acturer's Representative.

The nane and qualifications of the manufacturer's representative
and witten certification fromthe manufacturer that the
representative is technically qualified in all phases of PE, RTRP,
and/ or RPMP pipe laying and jointing and experienced to supervise
the work and train the Contractor's field installers, prior to
conmenci ng install ation.

Installation.

A statenent signed by the manufacturer's field representative
certifying that the Contractor's personnel are capabl e of properly
installing the pipe on the project.

Met er s.

Manufacturer's certificate stating that each nmeter furnished has
been tested for accuracy of registration and conpliance with the
accuracy and capacity requirenments of the appropriate AWM
st andar d.

5 HANDLI NG

Pi pe and accessories shall be handled to ensure delivery to the trench in
sound, undanmaged condition, including no injury to the pipe coating or
lining. |If the coating or lining of any pipe or fitting is damaged, the
repair shall be made by the Contractor in a satisfactory nanner, at no
additional cost to the Governnent. No other pipe or material shall be

pl aced inside a pipe or fitting after the coating has been applied. Pipe
shall be carried into position and not dragged. Use of pinch bars and
tongs for aligning or turning pipe will be permtted only on the bare ends
of the pipe. The interior of pipe and accessories shall be thoroughly

cl eaned of foreign matter before being |lowered into the trench and shall be
kept clean during | aying operations by plugging or other approved nethod.
Before installation, the pipe shall be inspected for defects. Material
found to be defective before or after laying shall be replaced with sound
material without additional expense to the Governnent. Rubber gaskets that
are not to be installed inmediately shall be stored in a cool and dark

pl ace.

5.1 Coat ed and Wapped Steel Pipe
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Coat ed and w apped steel pipe shall be handled in conformance with AWM C203.
1.5.2 Pol yet hyl ene (PE) Pipe Fittings and Accessories

PE pipe, fittings, and accessories shall be handled in conformance with
AWM C901.

1.5.3 M scel | aneous Pl astic Pipe and Fittings

Pol yvi nyl Chloride (PVC), Reinforced Thernopsetting Resin Pipe (RTRP), and
Rei nforced Plastic Murtar Pressure (RPMP) pipe and fittings shall be
handl ed and stored in accordance with the manufacturer's reconmrendati ons.
Storage facilities shall be classified and marked in accordance with NFPA
704, with classification as indicated in NFPA 49 and NFPA 325-1.

PART 2 PRODUCTS
2.1 Pl PE

Pi pe shall conformto the respective specifications and other requirenents
speci fied bel ow.

2.1.1 Rei nforced and Prestressed Concrete Pipe

Steel cylinder reinforced concrete pipe shall conformto AWM C300, AWMW
C301, or AWM C303 and shall be designed to withstand a worki ng pressure of
not less than 1.03 MPa (150 psi) unl ess otherw se shown or specified.

2.1.2 Pl astic Pipe
2.1.2.1 PE Pl astic Pipe

Pi pe, tubing, and heat-fusion fittings shall conformto AWM C901
2.1.2.2 PVC Pl astic Pipe

Pi pe, couplings and fittings shall be manufactured of material conformng
to ASTM D 1784, C ass 12454B.

a. Pipe Less Than 100 mm (4 inch) Di aneter:

(1) ScrewJoint: Pipe shall conformto dinensional requirenments
of ASTM D 1785 Schedule 80, with joints neeting requirenents of

1. 03 MPa (150 psi) working pressure, 1.38 MPa (200 psi)
hydrostatic test pressure, unless otherw se shown or specified.

Pi pe couplings when used, shall be tested as required by ASTM D
2464.

(2) Elastoneric-Gasket Joint: Pipe shall conformto dinensiona
requirenents of ASTM D 1785 Schedul e 40, with joints neeting the
requirenents of 1.03 MPa (150 psi) working pressure, 1.38 MPa (200
psi) hydrostatic test pressure, unless otherw se shown or
specified, or it nay be pipe conform ng to requirenents of ASTM D
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2241, elastoneric joint, with the follow ng applications:

Maxi mum Wor ki ng M ni nrum Hydrostatic
SDR Pressure Pressure
MPa MPa
26 0. 689 0.917
21 0. 827 1.103
17 1.034 1.379
13.5 1.379 1.834

(3) Solvent Cenent Joint: Pipe shall conformto dinensiona
requirenents of ASTM D 1785 or ASTM D 2241 with joints neeting the
requirenents of 1.03 MPa (150 psi) working pressure and 1.38 MPa
(200 psi) hydrostatic test pressure.

b. Pipe 100 through 300 nm D aneter: Pipe, couplings and fittings
shal |l conformto AWM C900, C ass 150, Cl QD pi pe di nensions,
el astoneri c-gasket joint, unless otherw se shown or specified.

2.1.2.3 Oiented Polyvinyl Chloride (PVCO Plastic Pipe

Pi pe, couplings, and fittings shall be nanufactured of material conformng
to ASTM D 1784, O ass 12454-B. Pipe shall conformto AWM C909, C ass 150,
and to ASTM F 1483 and shall have an outside dianeter equal to cast iron
out si de di aneter.

2.1.3 Rei nforced Plastic Mortar Pressure (RPMP) Pipe

RPMP shal | be produced by centrifugal casting and shall have an OD 304 to
1219 nm equal to ductile-iron, with a 1034 kPa pressure rating and with a
m ni mum pi pe stiffness of 248 kPa. RPMP shall be in accordance with AWMA
C950.

2.1. 4 Rei nforced Thernosetting Resin Pipe (RTRP)
Pi pe shall have a quick-burst strength greater than or equal to four tines
the normal working pressure of the pipe. The quick-burst strength test
shall conformto the requirenents of ASTM D 1599.

2.1.4.1 RTRP- |

RTRP-1 shall conformto ASTM D 2996, except pipe shall have an outside

di ameter equal to cast iron outside dianeter or standard wei ght steel pipe.
The pipe shall be suitable for a normal working pressure of 1.03 MPa (150
psi) at 23 degrees C. The inner surface of the pipe shall have a snmooth
uni form continuous resin-rich surface liner conform ng to ASTM D 2996.

2.1.4.2 RTRP- I |

RTRP-11 shall conformto ASTM D 2997. Pipe shall have an outside dianeter
equal to standard wei ght steel pipe.
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2.

2.

2.

2.

1.5 Ductile-1ron Pipe

Ductile-iron pipe shall conformto AWM C151, working pressure not |ess
than 1.03 MPa (150 psi), unless otherwi se shown or specified. Pipe shal
be cenent-nortar lined in accordance with AWM C104. Linings shall be
standard. Flanged ductile iron pipe with threaded flanges shall be in
accordance with AWM C115.

.1.6 St eel Pipe

.1.6.1 Gal vani zed Steel Pipe

Gal vani zed steel pipe shall conformto ASTM A 53, standard wei ght.

.1.6.2 Protective Materials for Steel Pipe

Protective materials for steel pipe, except as otherw se specified, shal

be mechanically applied in a factory or plant especially equipped for the
purpose. The materials shall, unless otherw se indicated on the draw ngs,
consi st of one of the following for the indicated pipe nmaterial and size:

a. Pipe and fittings less than 80 nm (3 inches) in dianmeter shall be
t horoughly cl eaned of foreign material by wire brushing and
solvent cleaning, and then given 1 coat of coal-tar priner and 2
coats of coal-tar enanel conform ng to AWM C203; threaded ends of
pi pe and fittings shall be adequately protected prior to coating.

b. Pipe 80 nmm (3 Inches) or Larger, Not Gal vani zed:

(1) Cenent-nortar coating and lining shall conformto and shal
be applied in conformance with AWM C205. Cenent-nortar coating
and linings shall not be used for pipe |less than 100 mm (4 inches)
in dianmeter.
(2) Coal-tar enanel lining, coating and w apping shall conformto
AWM C203 for materials, nethod of application, tests and
handl i ng. Non-asbestos naterial shall be used for the outerwap.
(3) Cenent-nortar lining, in lieu of coal-tar enanel lining, my
be used with coal -tar enanel coating and w apping. Cenent-nortar
lining shall conformto and shall be applied in conformance with
AWM C205.

1.7 Copper Tubi ng

Copper tubing shall conformto ASTM B 88M Type K, anneal ed.

2 FI TTI NGS AND SPECI ALS

2.1 Rei nforced Concrete Pipe System

Fittings and specials required for closures, curves, bends, branches and

connections to valves, pipe, or structures shall be approved by the
Contracting Oficer and conformto the details furnished by the
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manuf acturer and to AWM C300, AWM C301, or AWM C303, as applicable.
2.2.2 PVC Pi pe System

a. For pipe less than 100 nm (4 inch) dianeter, fittings for threaded
pi pe shall conformto requirenents of ASTM D 2464, threaded to
conformto the requirenents of ASME Bl.20.1 for use with Schedul e
80 pipe and fittings; fittings for solvent cenent jointing shal
conformto ASTM D 2466 or ASTM D 2467; and fittings for
el astoneri c-gasket joint pipe shall be iron conformng to AWM C110

or AWM Cl111. Iron fittings and specials shall be cenent-nortar
lined (standard thickness) in accordance with AWM C104.

b. For pipe 100 mm (4 inch) dianeter and |l arger, fittings and
specials shall be iron, bell end in accordance with AWM C110,
1. 03 MPa (150 psi) pressure rating unless otherw se shown or
specified, except that profile of bell nmay have special dinensions
as required by the pipe manufacturer; or fittings and specials nay
be of the sane naterial as the pipe with elastoneric gaskets, al
in conformance with AWM C900. Iron fittings and specials shal
be cenent-nortar lined (standard thickness) in accordance with
AWM C104. Fittings shall be bell and spigot or plain end pipe,
or as applicable. Ductile iron conpact fittings shall be in
accordance with AWM C153.

2.2.3 RTRP and RPMP Pi pe

Fittings and specials shall be conpatible with the pipe supplied. Filament
wound or nolded fittings up to 150 mm (6 inches) shall conformto AWM C950.

Iron fittings shall be cenent-nortar |ined in accordance with AWM C104
and shall conformto AWM C110 and AWM Cl11. Fittings shall be suitable
for working and testing pressures specified for the pipe.

2.2. 4 Ductile-1ron Pipe System

Fittings and specials shall be suitable for 1.03 MPa (150 psi) pressure
rating, unless otherwi se specified. Fittings and specials for nmechanica
joint pipe shall conformto AWM C110. Fittings and specials for use with
push-on joint pipe shall conformto AWM C110 and AWM Cl111. Fittings and
specials for grooved and shoul dered end pi pe shall conformto AWM C606.
Fittings and specials shall be cenent-nortar lined (standard thickness) in
accordance with AWM C104. Ductile iron conpact fittings shall conformto
AWM C153. Ductile iron pipe shall have a factory or hand applied bonded
coati ng.

2.2.5 St eel Pipe System
2.2.5.1 Gal vani zed Steel Piping

Steel fittings shall be galvanized. Screwed fittings shall conformto ASME
B16. 3. Flanged fittings shall conformto AWM C207.

2.2.5.2 Dielectric Fittings
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Dielectric fittings shall be installed between threaded ferrous and
nonferrous netallic pipe, fittings and val ves, except where corporation
stops join mains. Dielectric fittings shall prevent netal-to-netal contact
of dissimlar netallic piping el enents and shall be suitable for the
requi red working pressure.

2.2.6 Copper Tubi ng System
Fittings and specials shall be flared and conformto ASVE B16. 26.

2.3 JANTS

2.3.1 Gaskets for Reinforced Concrete Pipe
Rubber - gasket joints shall be of the type using a bell-and-spigot joint
design of steel. The gaskets shall conformto AWM C300, AWM C301, or
AWM C303, as applicable.

2.3.2 Pl astic Pipe Jointing

2.3.2.1 PE Pi pe
Joints for pipe fittings and couplings shall be strong tight joints as
specified for PE in Paragraph | NSTALLATION. Joints connecting pipe of
differing materials shall be made in accordance with the manufacturer's
recomendati on, and as approved by the Contracting O ficer

2.3.2.2 PVC Pi pe
Joints, fittings, and couplings shall be as specified for PVC pipe. Joints
connecting pipe of differing materials shall be made in accordance with the
manuf acturer's recommendati ons, and as approved by the Contracting Oficer

2.3.2.3 PVCO Pi pe

Joints shall conformto ASTM D 3139. El astoneric gaskets shall conformto
ASTM F 477.

2.3.3 RPMP Pi pe

Joints shall be bell and spigot gasket coupling utilizing an el astomeric
gasket in accordance with ASTM D 4161.

2.3. 4 RTRP Pi pe

2.3.4.1 RTRP-1, Grade 1 and 2
Joints shall be bell and spigot with el astoneric gasket, mechanica
coupling with el astoneric gasket, threaded and bonded coupling, or tapered
bel| and spigot with conpatible adhesive. Al RTRP-I materials shall be

products of a single manufacturer

2.3.4.2 RTRP-11, G ade 1 and 2

SECTI ON 02510 Page 12



ACCOVPANYI NG AVENDVENT NO. 0001 TO SCLI Cl TATI ON NO. DACA 63- 02- B- 0009

Joints shall be the bell and spigot type with el astoneric gasket, bell and
spigot with adhesive, butt-jointed with adhesive bonded reinforced overl ay,
nmechani cal, flanged, threaded or commercially avail able proprietary joints,
provi ded they are capabl e of conveying water at the pressure and
tenperature of the pipe.

2.3.5 Ductile-lron Pipe Jointing

a. Mechanical joints shall be of the stuffing box type and shal
conformto AWM C111.

b. Push-on joints shall conformto AWM Cl111.

c. Rubber gaskets and | ubricants shall conformto the applicable
requi renents of AWM C111.

2.3.6 Steel Pipe Jointing
2.3.6.1 Mechani cal Coupl i ngs

Mechani cal couplings for steel pipe shall be the sleeve type, or when
approved, the split-sleeve type and shall provide a tight flexible joint
under all reasonable conditions, such as pipe novenents caused by
expansi on, contraction, slight setting or shifting in the ground, m nor
variations in trench gradients, and traffic vibrations. Couplings shall be
of strength not |ess than the adjoi ning pipeline.

2.3.7 Bonded Joi nts

For all ferrous pipe, a netallic bond shall be provided at each joint,
including joints made with flexible couplings, caul king, or rubber gaskets,
of ferrous nmetallic piping to effect continuous conductivity. The bond
wire shall be Size 1/0 copper conductor suitable for direct burial shaped
to stand clear of the joint. The bond shall be of the thermal weld type.

2.3.8 | sol ation Joints

Isolation joints shall be installed between nonthreaded ferrous and
nonferrous netallic pipe, fittings and valves. |Isolation joints shal
consi st of a sandwi ch-type flange isol ation gasket of the dielectric type,
i sol ati on washers, and isolation sleeves for flange bolts. Isolation
gaskets shall be full faced with outside dianmeter equal to the flange
outside diameter. Bolt isolation sleeves shall be full length. Units
shall be of a shape to prevent netal-to-netal contact of dissimlar

netal lic piping el ements.

a. Sleeve-type couplings shall be used for joining plain end pipe
sections. The two couplings shall consist of one steel niddle
ring, two steel followers, two gaskets, and the necessary stee
bolts and nuts to conpress the gaskets.

b. Split-sleeve type couplings may be used in aboveground

installations when approved in special situations and shal
consi st of gaskets and a housing in two or nore sections with the
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necessary bolts and nuts.
2.3.9 Copper Tubi ng Jointing

Joints shall be conpression-pattern flared and shall be nmade with the
specified fittings.

2.4 VALVES
2.4.1 Bal | Val ves

Bal | val ves shall be designed for a working pressure of not |ess than 1.03
MPa (150 psi). Valve connections shall be as required for the piping in
which they are installed. Valves shall have a clear waterway equal to the
full nom nal dianeter of the valve, and shall be opened by turning
countercl ockwi se. The operating nut or wheel shall have an arrow, cast in
the netal, indicating the direction of opening.

a. Valves snaller than 80 nm (3 inches) shall be all bronze and shal
conformto MBS SP-110, Type 1, O ass 150.

b. Valves 80 mm (3 inches) and larger shall be iron body, bronze
nmount ed, and shall conformto AWM C500. Flanges shall not be
buried. An approved pit shall be provided for all flanged
connecti ons.

2.4.2 I ndi cat or Post for Val ves

Each val ve shown on the drawings with the designation "P.I.V." shall be
equi pped with indicator post conformng to the requirenents of NFPA 24.
Qperation shall be by a wench which shall be attached to each post. Valve
shal |l have a factory applied bonded coating.

2.5 VALVE BOXES

Val ve boxes shall be cast iron or concrete, except that concrete boxes nay
be installed only in | ocations not subjected to vehicular traffic.
Cast-iron boxes shall be extension type with slide-type adjustnment and with
flared base. The mninumthickness of metal shall be 5 mm Concrete boxes
shal |l be the standard product of a nanufacturer of precast concrete

equi pnrent. The word "WATER' shall be cast in the cover. The box length
shal | adapt, without full extension, to the depth of cover required over
the pipe at the valve location

2.6 FI RE HYDRANTS

Hydrants shall be dry-barrel type conformng to AWM C502 with val ve
opening at least 125 mm (5 inches) in dianeter and designed so that the
flange at the nain val ve seat can be renoved with the nmmin val ve seat
apparatus renaining intact, closed and reasonably tight against | eakage and
with a breakabl e val ve rod coupling and breakabl e flange connections

| ocated no nore than 200 mm above the ground grade. Hydrants shall have a
150 mm (6 inch) bell connection, two 65 mm (2-1/2 inch) hose connections
and one 115 nm (4-1/2 inch) punper connection. Qutlets shall have Anmerican
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2.

Nati onal Standard fire-hose coupling threads. W rking parts shall be
bronze. Design, material, and workmanship shall be equal to the | atest
stock pattern ordinarily produced by the manufacturer. Hydrants shall be
painted with 1 coat of red iron oxide, zinc oxide priner conform ng to SSPC
Paint 25 and 2 finish coats of silicone alkyd paint conformng to SSPC
Paint 21, of the installation's standard colors or as directed by the
Contracting O ficer. Suitable bronze adapter for each outlet, with caps,
shal |l be furnished. [AM¢l] Hydrants shall be installed adjacent to paved
areas, not closer than 910 mm and not farther than 2130 nm from the roadway

shoul der or curb line, where they will be accessible to fire departnent
apparatus. Hydrants shall be installed with not | ess than 150 mm
connection to the supply nmain, and valved at the connection. Barrels shal

be | ong enough to permt at |east 460 mm cl earance between the center of
the 115 mm punper connection and grade. The ground shall be graded so that

any surface drainage is away fromthe hydrant. Installation shall be in
accordance with NFPA 24, except as nodified herein. Punper connection
shoul d be perpendiular to the street to allow straight |lined connection to
t he punper.

.7 M SCELLANEQUS | TENMS

. 7.1 Service d anps

Service clanmps shall have a pressure rating not |ess than that of the pipe
to be connected and shall be either the single or double flattened strap
type. Canps shall have a gal vani zed mal | eabl e-i ron body with cadm um
plated straps and nuts. Canps shall have a rubber gasket cenented to the
body. Metallic clanps shall have a factory applied bonded coati ng.

. 7.2 Cor poration Stops

Cor poration stops shall have standard corporation stop thread conformng to
AWM CB800 on the inlet end, with flanged joints, conpression pattern flared
tube couplings, or wiped joints for connections to goosenecks.

. 7.3 Tappi ng Sl eeves

Tappi ng sl eeves of the sizes indicated for connection to existing nain
shal |l be the cast gray, ductile, or nalleable iron, split-sleeve type with
flanged or grooved outlet, and with bolts, follower rings and gaskets on
each end of the sleeve. Construction shall be suitable for a maxi mum

wor ki ng pressure of 1.03 MPa. Bolts shall have square heads and hexagona
nuts. Longitudinal gaskets and nechanical joints with gaskets shall be as
recommended by the manufacturer of the sleeve. Wen using grooved
nechani cal tee, it shall consist of an upper housing with full |ocating
collar for rigid positioning which engages a machi ne-cut hole in pipe,
encasi ng an el astonmeri c gasket which conforns to the pipe outside dianeter
around the hole and a | ower housing with positioning |ugs, secured together
during assenbly by nuts and bolts as specified, pretorqued to 67.8 Newt on
neters (50 foot-pound). Metallic tapping tee shall have a factory applied
bonded coating. Tap-in shall be in accordance with AWM ML6.

7.4 Servi ce Boxes
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Servi ce boxes shall be cast iron or concrete and shall be extension service
boxes of the length required for the depth of the line, with either screw
or slide-type adjustnent. The boxes shall have housi ngs of sufficient size
to conpletely cover the service stop or valve and shall be conplete with

i dentifying covers.

2.7.5 Di si nfection
Chlorinating materials shall conformto the follow ng:
Chlorine, Liquid: AWMWA B301
Hypochl orite, Calciumand Sodium AWMW B300.

2.7.6 Meters

Meters shall be the type and size shown on the draw ngs or specified.
Meters of each of the various types furnished and installed shall be
suppl i ed by one manufacturer.

2.7.6.1 Di spl acenent Type

Meters shall conformto AWM C700. Meter shall be positive displacenent,
oscillating piston, or pulsating disc type; nagnetic drive with magnetic
shi el ding, straight reading sealing register graduated in cubic neters, al
bronze split case, integral strainer, threaded ends, and pul se switch
initiator. Meter shall be suitable for accurately measuring and handling
wat er at pressure, tenperatures and flow rates to be encountered. The
pul se initiator shall provide the naxi mum nunber of pul ses up to 500 per
mnute that is obtainable fromthe manufacturer. It shall not provide |ess
than 1 pul se per 378 liters.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON
3.1.1 Cutting of Pipe

Cutting of pipe shall be done in a neat and workmanl i ke manner w t hout
damage to the pipe. Unless otherw se recommended by the manufacturer and
aut hori zed by the Contracting O ficer, cutting shall be done with an
approved type nechanical cutter. Weel cutter shall be used when
practicable. Copper tubing shall be cut square and all burrs shall be
renoved. Squeeze type nechanical cutters shall not be used for ductile

i ron.

3.1.2 Adj acent Facilities

3.1.2.1 Sewer Lines
Where the location of the water pipe is not clearly defined in dinmensions
on the drawi ngs, the water pipe shall not be laid closer horizontally than

3 mfroma sewer except where the bottomof the water pipe will be at |east
300 nm above the top of the sewer pipe, in which case the water pipe shal

SECTI ON 02510 Page 16



ACCOVPANYI NG AVENDVENT NO. 0001 TO SCLI Cl TATI ON NO. DACA 63- 02- B- 0009

not be laid closer horizontally than 1.8 mfromthe sewer. Were water
lines cross under gravity-flow sewer |ines, the sewer pipe, for a distance
of at least 3 meach side of the crossing, shall be fully encased in
concrete or shall be nade of pressure pipe with no joint |ocated w thin 900
nmm horizontally of the crossing. Water lines shall in all cases cross
above sewage force mains or inverted siphons and shall be not |ess than 600
nm above the sewer nmain. Joints in the sewer main, closer horizontally
than 900 nmto the crossing, shall be encased in concrete.

3.1.2.2 Wat er Lines

Water lines shall not be laid in the sane trench with sewer |ines, gas
lines, fuel lines, or electric wiring.

3.1.2.3 Copper Tubi ng Lines

Copper tubing shall not be installed in the sane trench with ferrous piping
materi al s.

3.1.2.4 Nonferrous Metallic Pipe

Where nonferrous netallic pipe, e.g. copper tubing, crosses any ferrous
pi ping material, a mninumvertical separation of 300 mmshall be
mai nt ai ned between pi pes.

3.1.3 Joint Deflection
3.1.3.1 Al l owabl e for Reinforced Concrete Pipe

Maxi mum al | owabl e defl ections froma straight line or grade, as required by
vertical curves, horizontal curves, or offsets, shall be 5 degrees for

rei nforced concrete pipe unless a | esser anmount is reconmended by the

manuf acturer. Long radius curves in reinforced concrete pipe shall be
formed by straight pipe in which spigot rings are placed on a bevel.

Slight deflections may be nade by straight pipe, provided that the nmaxi mum
j oint opening caused by such deflection does not exceed the nmaxi mum
recommended by the pipe manufacturer. Short radius curves and cl osures
shal |l be formed by shorter |engths of pipe, bevels, or fabricated specials
speci fi ed.

3.1.3.2 O fset for Flexible Plastic Pipe
Maxi mum of fset in alignnent between adjacent pipe joints shall be as
recomended by the nmanufacturer and approved by the Contracting O ficer
but shall not exceed 5 degrees.

3.1.3.3 Al'l owabl e for Ductile-lron Pipe
The maxi mum al | owabl e defl ection shall be as given in AWM C600. |If the
alignment requires deflection in excess of the above limtations, special
bends or a sufficient nunber of shorter |engths of pipe shall be furnished

to provide angul ar deflections within the limt set forth.

3.1.3.4 Al l owabl e for Steel Pipe
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For pipe with bell-and-spigot rubber-gasket joints, naxinmm allowabl e
deflections froma straight Iine or grade, as required by vertical curves,
hori zontal curves, or offsets shall be 5 degrees unless a | esser anount is
recommended by the manufacturer. Short-radius curves and cl osures shall be
formed by short |engths of pipe or fabricated specials specified.

3.1.3.5 Al l owabl e for RPMP Pi pe

For pipe with bell and spigot rubber gasket joints, naxinmm allowabl e
deflections froma straight Iine or grade shall be 4 degrees determ ned by
the dianeter, unless a |lesser amount is recommended by the manufacturer
Short-radi us curves and closures shall be formed by short |engths of pipe
or fabricated specials specified.

3.1. 4 Pl aci ng and Layi ng

Pi pe and accessories shall be carefully lowered into the trench by neans of
derrick, ropes, belt slings, or other authorized equi pnent. Water-Iline
materials shall not be dropped or dunped into the trench. Abrasion of the
pi pe coating shall be avoided. Except where necessary in nmaking
connections with other Iines or as authorized by the Contracting Oficer
pi pe shall be laid with the bells facing in the direction of laying. The
full length of each section of pipe shall rest solidly upon the pipe bed,
with recesses excavated to accomodate bells, couplings, and joints. Pipe
that has the grade or joint disturbed after laying shall be taken up and
relaid. Pipe shall not be laid in water or when trench conditions are
unsuitable for the work. Water shall be kept out of the trench until
joints are conplete. Wen work is not in progress, open ends of pipe,
fittings, and val ves shall be securely closed so that no trench water
earth, or other substance will enter the pipes or fittings. Were any part
of the coating or lining is danaged, the repair shall be nade by and at the
Contractor's expense in a satisfactory manner. Pipe ends left for future
connections shall be valved, plugged, or capped, and anchored, as shown.

3.1.4.1 Rei nforced Concrete Pipe Installation

Rei nforced concrete pipe shall be installed in accordance with
recomendati ons of the pi pe manufacturer. Before |laying reinforced
concrete pipe, the outside surface of the spigot and the inside surface of
the bell shall be cleaned and an accept abl e veget abl e-conpound | ubri cant
applied to the inside surface of the bell and to the rubber gasket. Were
prescri bed by the pi pe manufacturer, the gasket shall be placed in the
groove on the end of the pipe before the pipe is placed in the trench.
After the pipe has been forced together, the position of the rubber gasket
shal | be checked with a feeler gauge in accordance with the pipe

manuf acturer's recommendati ons. Tapping of reinforced concrete cylinder
pi pe shall be done in accordance with the manufacturer's approved
recommendati ons. Were the nmanufacturer recommends that the taps be made
by attaching the rubber-gasketed saddl e to the outside of the pipe using
U-bolts, the saddle shall be grouted in if necessary, the nortar coating
shal | be chi pped away, even with the hole in the saddle plate. The exposed
circunferential wires shall be renpved and the cylinder and concrete core
drilled out, and the steel saddle and U-bolts shall be protected by
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concrete encasenent.
3.1.4.2 Pl astic Pipe Installation

RTRP shall be installed in accordance with ASTM D 3839. RPMP shall be
installed in accordance with the manufacturer's reconmendati ons. PE Pipe
shall be installed in accordance with ASTM D 2774. PVC pi pe shall be
installed in accordance with AWM M23.

3.1.4.3 Pi pi ng Connecti ons

Where connections are nade between new work and existing mains, the
connections shall be nade by using specials and fittings to suit the actua
conditions. Wen nmade under pressure, these connections shall be installed
usi ng standard net hods as approved by the Contracting O ficer. Connections
to existing asbestos-cenent pipe shall be made in accordance with ACPPA
Wirk Practices.

3.1.4.4 Penetrati ons

Pi pe passing through walls of valve pits and structures shall be provided
with ductile-iron or Schedule 40 steel wall sleeves. Annular space between
wal | s and sl eeves shall be filled with rich cenment nortar. Annular space
bet ween pi pe and sl eeves shall be filled with nmastic.

3.1.4.5 Fl anged Pi pe

Fl anged pi pe shall only be installed above ground or with the flanges in
val ve pits.

3.1.5 Jointing
3.1.5.1 Rei nforced Concrete Pipe Requirenents

The inside and outside annul ar spaces between abutting sections of concrete
pi pe shall be filled with rich cement nortar in accordance with the pipe
manuf acturer's recomendati ons. Excess nortar shall be renmoved from
i nterior annul ar spaces, |eaving a snooth and continuous surface between
pi pe sections. Exposed portions of steel joint rings shall be protected
fromcorrosion by a netallic coating or by an approved nonnetal lic coating.
Rubber gaskets shall be handl ed, |ubricated where necessary, and installed
in accordance with the pi pe manufacturer's recomrendati ons.

3.1.5.2 PE Pi pe Requirenents

Jointing shall conply with ASTM D 2657, Techni que |-Socket Fusion or
Techni que |I-Butt Fusion

3.1.5.3 PVC Pl astic Pipe Requirenents
a. Pipe less than 100 mm (4 inch) dianeter: Threaded joints shall be
made by wapping the nmale threads with approved thread tape or

appl yi ng an approved lubricant, then threading the joining nenbers
together. The joint shall be tightened using strap wenches to
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3.1.5. 4

prevent danage to the pipe and/or fitting. To avoid excessive
torque, joints shall be tightened no nore than one thread past
hand-tight. Preforned rubber-ring gaskets for el astoneric-gasket
joints shall be nade in accordance with ASTM F 477 and as
specified. Pipe ends for push-on joints shall be beveled to
facilitate assenbly and narked to indicate when the pipe is fully
seated. The gasket shall be prelubricated to prevent

di spl acenent. The gasket and ring groove in the bell or coupling
shall match. The manufacturer of the pipe or fitting shall supply
the el astoneric gasket. Couplings shall be provided with stops or
centering rings to assure that the coupling is centered on the
joint. Solvent cenent joints shall use sockets conform ng to ASTM
D 2467. The sol vent cenent used shall neet the requirenents of
ASTM D 2564; the joint assenbly shall be nade in accordance with
ASTM D 2855 and the nmanufacturer's specific reconmendati ons.

Pi pe 100 through 300 nmdianmeter: Joints shall be elastoneric
gasket as specified in AWM C900. Jointing procedure shall be as
specified for pipe less than 100 nm (4 inch) dianeter with
configuration using elastoneric ring gasket.

Pi pe 350 through 900 nmdianeter: Joints shall be elastoneric
gasket push-on joints nade in accordance with AWM M3.

RTRP |, RTRP Il and RPMP Pipe

RTRP |: Assenbly of the pipe shall be done in confornmance with
the manufacturer's witten instruction and installation
procedures. Field joints shall be prepared as specified by the
pi pe manufacturer. Several pipe joints having interference-fit
type couplings nmay be field bonded and cured sinmultaneously.
However, the pipe shall not be noved and additional joints shal
not be nmade until the previously laid joints are conpletely cured.
Joints not having interference-fit type coupling shall be fitted
with a clanp which shall hold the joint rigidly in place until the
joint cenment has conpletely cured. The clanps shall have a
protective nmaterial on the inner surface to prevent damage to the
pl astic pipe when the clanp is tightened in place. The pipe
manuf acturer shall provide a device or nethod to determ ne when
the joint is pulled against the pipe stop. Additionally, the pipe
manuf acturer shall furnish a gauge to neasure the dianeter of the
spi got ends to ensure the dianmeter conforns to the tol erances
specified by the nanufacturer. Al pipe ends shall be gauged.
Factory certified tests shall have been satisfactorily perforned
to verify that short-termrupture strength is 10.3 MPa (1,500 psi)
or greater when carried out in accordance with ASTM D 1599. At
any anbi ent tenperature, field bonded epoxy-cenented joints shal
be cured with a self-regulating, thernostatically tenperature
controll ed, electrical heating blanket for the tinme and
tenperature recomended by the manufacturer for the applicable
size and type of joint, or by an alternate heating nethod
recommended by the nmanufacturer and approved by the Contracting
O ficer. The joint sections shall not be noved during heating, or
until the joint has cooled to anbient tenperature.
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b. RTRP Il: A reinforced overlay joint shall be used to join
sections together through a placenent of |ayers of reinforcenent
fiberglass roving, nat, tape or fabric thoroughly saturated with
conpati bl e catal yzed resin.

c. RPMP: Bell and spigot gasket-sealing coupling shall be used to
connect pipes. The spigot shall be lubricated prior to
push-toget her assenbly.

d. Fittings and Specials for RTRP and RPMP Pipe: Mtal to RTRP and
RPMP pi pe connections shall be nmade by bolting steel flanges to
RTRP and RPMP pipe flanges. Cast-iron fitting with gasket bell or
mechani cal joint may be used with RTRP if pipe has cast iron
outside dianeter. Steel flanges shall be flat-faced type. Were
rai sed-face steel flanges are used, spacer rings shall be used to
provide a flat-face seat for RTRP and RPMP pi pe flanges. A
full-face Buna "N' gasket 3 mm (1/8 inch) thick with a shore
hardness of 50-60 shall be used between all flanged connections.
The RTRP and RPMP pi pe flange shall have raised sealing rings.
FIl at washers shall be used under all nuts and bolts on RTRP and
RPMP pi pe flanges. Bolts and nuts shall be of noncorrosive stee
and torqued to not nore than 135 Newton neters. Flanges shall not
be buried. A concrete pit shall be provided for all flanged
connecti ons.

3.1.5.5 Ductile-lron Pipe Requirenents
Mechani cal and push-on type joints shall be installed in accordance wth
AWM C600 for buried |ines or AWM C606 for grooved and shoul dered pi pe
above ground or in pits.

3.1.5.6 Gal vani zed Steel Pipe Requirenents
Screw joints shall be nade tight with a stiff nixture of graphite and oil
inert filler and oil, or with an approved graphite conpound, applied with a
brush to the nmale threads only. Compounds shall not contain |ead.

3.1.5.7 Copper Tubi ng Requi renents
Joints shall be made with flared fittings. The flared end tube shall be
pul l ed tightly against the tapered part of the fitting by a nut which is
part of the fitting, so there is netal -to-netal contact.

3.1.5.8 Bonded Joi nts Requirenents

Bonded joints shall be installed in accordance with details specified for
joints in paragraph JO NTS.

3.1.5.9 I solation Joints and Dielectric Fittings
Isolation joints and dielectric fittings shall be installed in accordance

with details specified in paragraph JONTS. Dielectric unions shall be
encapsulated in a field-poured coal-tar covering, with at least 3 M
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t hi ckness of coal tar over all fitting surfaces.
3.1.5.10 Transition Fittings

Connections between different types of pipe and accessories shall be made
with transition fittings approved by the Contracting Oficer

3.1.6 Install ati on of Service Lines

Service lines shall include the pipeline connecting building piping to

wat er distribution lines to the connections with the building service at a
poi nt approximately 1.5 m outside the building where such building service
exi sts. \Were building services are not installed, the Contractor shal
termnate the service lines approximately 1.5 m fromthe site of the
proposed building at a point designated by the Contracting Officer. Such
service lines shall be closed with plugs or caps. All service stops and
val ves shall be provided with service boxes. Service lines shall be
constructed in accordance with the follow ng requirenents:

3.1.6.1 Service Lines 50 nm (2 Inches) and Snall er

Service lines 50 nm (2 inches) and snaller shall be connected to the main
by a directly-tapped corporation stop or by a service clanp. A corporation
stop and a copper gooseneck shall be provided with either type of
connection. Maximum sizes for directly-tapped corporation stops and for
outlets with service clanps shall be as in TABLE I. \Were 2 or nore
gooseneck connections to the main are required for an individual service,
such connections shall be nade with standard branch connections. The tota
clear area of the branches shall be at |east equal to the clear area of the
service which they are to supply.

TABLE I. SIZE OF CORPORATI ON STOPS AND QUTLET
Pi pe Size Cor porati on Stops, Qutlets w Service
nm nm d anps, mm
For Ductile-lron Pipe Single & Double Strap
80 -- 25
100 25 25
150 32 40
200 40 50
250 40 50
300 & | arger 50 50

NOTE:

a. Service lines 40 mm (1-1/2 inches) and smaller shall have a
service stop.
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b. Service lines 50 mm (2 inches) in size shall have a gate val ve
3.1.6.2 Service Lines Larger than 50 mm (2 I nches)

Service lines larger than 50 mm (2 inches) shall be connected to the main
by a tapped saddl e, tapping sl eeve and val ve, service clanp or reducing
tee, depending on the nain dianeter and the service line dianmeter, and
shall have a gate valve. Lines 80 nm (3 inches) and |arger may use
rubber-seated butterfly valves as specified above, or gate val ves.

3.1.6.3 Service Lines for Sprinkler Supplies

Water service lines used to supply building sprinkler systens for fire
protection shall be connected to the water distribution main in accordance
wi th NFPA 24,

3.1.7 Fi eld Coating and Lining of Pipe
3.1.7.1 Gal vani zed Steel Pipe, Field Coating

Field joints shall be given 1 coat of coal-tar prinmer and 2 coats of

coal -tar enanel conformng to AWM C203. The tests of the coating shal
conformto AWM C203, and any flaws or holidays found in the coating of
pi pe and joints shall be repaired by patching or other approved neans; the
repaired areas shall be at |east equal in thickness to the m ni mum coating
required for the pipe.

3.1.8 Setting of Fire Hydrants, Meters, Valves and Val ve Boxes
3.1.8.1 Location of Fire Hydrants

Fire hydrants shall be l|ocated and installed as shown. Each hydrant shal
be connected to the main with a 150 nm (6 inch) branch Iine having at | east
as much cover as the distribution main. Hydrants shall be set plunmb with
punper nozzle facing the roadway, with the center of the | owest outlet not
| ess than 450 mm above the finished surrounding grade, and the operating
nut not nore than 1.2 m above the finished surrounding grade. Fire
hydrants designated on the drawings as |low profile shall have the | owest
outlet not |less than 450 nm above the finished surroundi ng grade, the top
of the hydrant not nmore than 600 nm above the finished surroundi ng grade.
Except where approved ot herw se, the backfill around hydrants shall be

t horoughly conmpacted to the finished grade i mediately after installation
to obtain beneficial use of the hydrant as soon as practicable. The
hydrant shall be set upon a slab of concrete not |ess than 100 mmthick and
400 mm square. Not |less than 2 cubic neters of free-draining broken stone
or gravel shall be placed around and beneath the waste opening of dry
barrel hydrants to ensure drainage.

3.1.8.2 Locati on of Meters
Meters and neter boxes shall be installed at the | ocati ons shown on the

drawi ngs. The neters shall be centered in the boxes to allow for reading
and ease of renoval or naintenance.

SECTI ON 02510 Page 23



ACCOVPANYI NG AVENDVENT NO. 0001 TO SCLI Cl TATI ON NO. DACA 63- 02- B- 0009

3.1.8.3 Locati on of Val ves

After delivery, valves, including those in hydrants, shall be drained to
prevent freezing and shall have the interiors cleaned of all foreign matter
before installation. Stuffing boxes shall be tightened and hydrants and
val ves shall be fully opened and fully closed to ensure that all parts are
in working condition. Check, pressure reducing, vacuum and air relief

val ves shall be installed in valve pits. Valves and val ve boxes shall be

i nstall ed where shown or specified, and shall be set plunmb. Valve boxes
shall be centered on the valves. Boxes shall be installed over each

out side gate val ve unl ess otherw se shown. Were feasible, valves shall be
| ocated outside the area of roads and streets. Earth fill shall be tanped
around each val ve box or pit to a distance of 1.2 mon all sides of the
box, or the undisturbed trench face if less than 1.2 m

3.1.8.4 Locati on of Service Boxes

VWhere water lines are | ocated bel ow paved streets having curbs, the boxes
shall be installed directly back of the curbs. Were no curbing exists,
servi ce boxes shall be installed in accessible |locations, beyond the limts
of street surfacing, wal ks and driveways.

3.1.9 Tapped Tees and Crosses

Tapped tees and crosses for future connections shall be installed where
shown.

3.1.10 Thrust Restraint

Pl ugs, caps, tees and bends deflecting 11.25 degrees or nore, either
vertically or horizontally, on waterlines 100 mm (4 inches) in dianmeter or
larger, and fire hydrants shall be provided with thrust restraints. Valves
shal | be securely anchored or shall be provided with thrust restraints to
prevent novenent. Thrust restraints shall be either thrust blocks or, for
ductil e-iron pipes, restrained joints.

3.1.10. 1 Thrust Bl ocks

Thrust bl ocki ng shall be concrete of a mix not |eaner than: 1 cement,
2-1/2 sand, 5 gravel; and having a conpressive strength of not |ess than 14
MPa after 28 days. Blocking shall be placed between solid ground and the
hydrant or fitting to be anchored. Unless otherw se indicated or directed,
t he base and thrust bearing sides of thrust blocks shall be poured directly
agai nst undi sturbed earth. The sides of thrust blocks not subject to
thrust may be poured against forns. The area of bearing shall be as shown
or as directed. Blocking shall be placed so that the fitting joints will
be accessible for repair. Steel rods and cl anps, protected by gal vani zi ng
or by coating with bitum nous paint, shall be used to anchor vertical down
bends into gravity thrust bl ocks.

3.1.10.2 Restrai ned Joints

For ductile-iron pipe, restrained joints shall be designed by the
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Contractor or the pipe manufacturer in accordance w th DI PRA-Restraint
Desi gn.

3.2 HYDROSTATI C TESTS

Where any section of a water line is provided with concrete thrust bl ocking
for fittings or hydrants, the hydrostatic tests shall not be nade until at

| east 5 days after installation of the concrete thrust bl ocking, unless

ot herwi se approved.

3.2.1 Pressure Test

After the pipe is laid, the joints conpleted, fire hydrants pernanently
installed, and the trench partially backfilled | eaving the joints exposed
for exam nation, the newy laid piping or any val ved section of piping
shal I, unless otherw se specified, be subjected for 1 hour to a hydrostatic
pressure test of 1.38 MPa. Water supply lines designated on the draw ngs
shal |l be subjected for 1 hour to a hydrostatic pressure test of 1.38 Mra.
Each val ve shall be opened and cl osed several tinmes during the test.
Exposed pipe, joints, fittings, hydrants, and valves shall be carefully
exam ned during the partially open trench test. Joints showi ng visible

| eakage shall be replaced or renade as necessary. Cracked or defective

pi pe, joints, fittings, hydrants and val ves di scovered i n consequence of
this pressure test shall be renpbved and replaced with sound material, and
the test shall be repeated until the test results are satisfactory. The
requirenent for the joints to renmmin exposed for the hydrostatic tests may
be wai ved by the Contracting Oficer when one or nore of the follow ng
condi tions is encountered:

a. Wet or unstable soil conditions in the trench

b. Conpliance would require naintaining barricades and wal kways
around and across an open trench in a heavily used area that would
require continuous surveillance to assure safe conditions.

c. Mintaining the trench in an open condition would delay conpl etion
of the project.

The Contractor nmamy request a waiver, setting forth in witing the reasons
for the request and stating the alternative procedure proposed to comply
with the required hydrostatic tests. Backfill placed prior to the tests
shal |l be placed in accordance with the requirenents of Section 02316
EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS.

3.2.2 Leakage Test

Leakage test shall be conducted after the pressure tests have been
satisfactorily conpleted. The duration of each | eakage test shall be at

| east 2 hours, and during the test the water |ine shall be subjected to not
| ess than 1.38 MPa pressure. Water supply lines designated on the draw ngs
shal |l be subjected to a pressure equal to 1.38 MPa. Leakage is defined as
the quantity of water to be supplied into the newly laid pipe, or any

val ved or approved section, necessary to maintain pressure within 34.5 kPa
(5 psi) of the specified | eakage test pressure after the pipe has been
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filled with water and the air expelled. Piping installation will not be
accepted i f | eakage exceeds the all owabl e | eakage which is determ ned by
the follow ng formul a:

L = 0.0001351ND(P raised to 0.5 power)

L = All owabl e | eakage in gallons per hour

N = Nunber of joints in the length of pipeline tested

D = Nomi nal dianeter of the pipe in inches

P = Average test pressure during the | eakage test, in psi gauge

Shoul d any test of pipe disclose | eakage greater than that cal cul ated by

t he above formula, the defective joints shall be |located and repaired until
the | eakage is within the specified all owance, wi thout additional cost to
t he Governnent.

3.2.3 Time for Maki ng Test

Except for joint material setting or where concrete thrust blocks
necessitate a 5-day delay, pipelines jointed with rubber gaskets,
nmechani cal or push-on joints, or couplings may be subjected to hydrostatic
pressure, inspected, and tested for |eakage at any tine after partia

conpl etion of backfill. Cenment-nortar lined pipe may be filled with water
as reconmended by the manufacturer before being subjected to the pressure
test and subsequent | eakage test.

3.2. 4 Concurrent Hydrostatic Tests

The Contractor nmay el ect to conduct the hydrostatic tests using either or
both of the follow ng procedures. Regardless of the sequence of tests
enpl oyed, the results of pressure tests, |eakage tests, and disinfection
shal |l be as specified. Replacenent, repair or retesting required shall be
acconpl i shed by the Contractor at no additional cost to the Government.

a. Pressure test and | eakage test may be conducted concurrently.

b. Hydrostatic tests and disinfection nmay be conducted concurrently,
using the water treated for disinfection to acconplish the
hydrostatic tests. |If water is |lost when treated for disinfection
and air is adnitted to the unit being tested, or if any repair
procedure results in contam nation of the unit, disinfection shal
be reacconpli shed

3.3 BACTERI AL DI SI NFECTI ON
3.3.1 Bact eri ol ogi cal Disinfection

Bef ore acceptance of potable water operation, each unit of conpleted
waterline shall be disinfected as specified. After pressure tests have
been nade, the unit to be disinfected shall be thoroughly flushed with
water until all entrained dirt and nmud have been renpved before introducing
the chlorinating material. The chlorinating material shall be either
liquid chlorine, calciumhypochlorite, or sodi um hypochlorite, conform ng
to paragraph M SCELLANEQUS | TEMS. The chlorinating material shall provide
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a dosage of not |less than 50 ppm and shall be introduced into the water
lines in an approved manner. Polyvinyl Chloride (PVC) pipe lines shall be
chlorinated using only the above specified chlorinating naterial in
solution. The agent shall not be introduced into the Iine in a dry solid
state. The treated water shall be retained in the pipe |ong enough to
destroy all non-spore form ng bacteria. Except where a shorter period is
approved, the retention tinme shall be at |east 24 hours and shall produce
not |less than 25 ppmof free chlorine residual throughout the |ine at the
end of the retention period. Valves on the |ines being disinfected shal

be opened and cl osed several tines during the contact period. The line
shall then be flushed with clean water until the residual chlorine is
reduced to less than 1.0 ppm During the flushing period, each fire
hydrant on the |line shall be opened and cl osed several tines. From severa
points in the unit, personnel fromthe Contractor's comrercial |aboratory
shal |l take at |east 3 water sanples fromdifferent points, approved by the
Contracting O ficer, in proper sterilized containers and performa
bacterial exanmi nation in accordance with state approved nmethods. The
commercial |aboratory shall be certified by the state's approving authority
for exam nation of potable water. The disinfection shall be repeated until
tests indicate the absence of pollution for at least 2 full days. The unit
will not be accepted until satisfactory bacteriol ogical results have been
obt ai ned.

3.4 CATHODI C PROTECTI ON

Cat hodic Protection shall be installed on all buried nmetallic water |ines,
fire protection lines, valves, fittings, building stubouts, building risers
and neters in accordance with Specification Section 13110 CATHODI C
PROTECTI ON SYSTEM ( SACRI FI Cl AL ANODE) and AFl 32-1054 and ETL 91-6. All
buried netallic pipes, valves, fittings, risers, etc. shall have a m ni num
20 mi| thick bonded coating install ed.

3.5 CLEANUP

Upon conpletion of the installation of water |ines, and appurtenances, al
debris and surplus materials resulting fromthe work shall be renoved.

-- End of Section --
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SECTI ON 02555

PREFABRI CATED UNDERGROUND HEATI NG COOLI NG DI STRI BUTI ON SYSTEM
12/ 01
AMVENDMENT NO. 0001

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 105/ A 105M (2001) Carbon Steel Forgings for Piping
Applications

ASTM A 106 (1999el ) Seanl ess Carbon Steel Pipe for
H gh- Tenperature Service

ASTM A 183 (1998) Carbon Steel Track Bolts and Nuts

ASTM A 234/ A 234M (2000) Piping Fittings of Wought Carbon

Steel and Alloy Steel for Mderate and
H gh Tenperature Service

ASTM A 53/ A 53M (2001) Pipe, Steel, Black and Hot-D pped,
Zi nc- Coat ed, Wl ded and Seanl ess

ASTM A 536 (1984; R 1999el) Ductile Iron Castings

ASTM B 62 (1993) Conposition Bronze or Qunce Metal
Casti ngs

ASTM B 88M (1999) Seanl ess Copper Water Tube (Metric)

ASTM C 518 (1998) Steady-State Heat Flux Measurenents

and Thernal Transm ssion Properties by
Means of the Heat Fl ow Meter Apparatus

ASTM C 591 (1994) Unfaced Preformed Rigid Cellular
Pol yi socyanurate Thernal |nsul ation

ASTM D 1384 (1997a) Corrosion Test for Engi ne Cool ants
in dassware

ASTM D 1784 (1999a) Rigid Poly(Vinyl Chloride) (PVC

Conmpounds and Chl ori nated Pol y(Vi nyl
Chl ori de) (CPVC) Conpounds

SECTI ON 02555 Page 1



ACCOVPANYI NG AVENDVENT #0001 TO SOLI CI TATI ON #DACA63- 02- B- 0009 C130SQOP

ASTM D 2000 (1999) Rubber Products in Autonotive
Appli cations

ASTM D 2241 (2000) Poly(Vinyl Chloride) (PVO
Pressure-Rated Pi pe (SDR Series)

ASTM D 2564 (1996a) Sol vent Cenents for Pol y(Vinyl
Chloride) (PVC) Plastic Piping Systens

ASTM D 3139 (1998) Joints for Plastic Pressure Pipes
Usi ng Fl exi bl e El astoneric Seal s

ASTM D 3350 (2000) Pol yet hyl ene Pl astics Pipe and
Fittings Materials

ASTM D 5686 (1995) "Fiberglass"
(d ass- Fi ber - Rei nf or ced
Ther nosetti ng- Resin) Pi pe and Pi pe
Fittings, Adhesive Bonded Joint Type Epoxy
Resin, for Cendensate Return Line

ASTM F 477 (1999) El astoneric Seals (Gaskets) for
Joining Plastic Pipe

AMERI CAN WATER WORKS ASSCCI ATl ON( AVWAA)
AWM C606 (1997) G ooved and Shoul dered Joints

ASME | NTERNATI ONAL ( ASME)

ASME B1.20.1 (1983; R 1992) Pipe Threads, Genera
Pur pose (I nch)

ASME B16. 11 (1996) Forged Fittings, Socket-Welding and
Thr eaded

ASME B16. 18 (1984; R 1994) Cast Copper All oy Sol der
Joint Pressure Fittings

ASME B16. 22 (1995; B16.22a1998) Wought Copper and
Copper Alloy Solder Joint Pressure Fittings

ASME B16. 26 (1988) Cast Copper Alloy Fittings for
Fl ared Copper Tubes

ASME B16.9 (1993) Factory-Made Wought Stee
Buttwel ding Fittings

ASME B31.1 (1998) Power Piping

ASME BPVC SEC | X (1998) Boiler and Pressure Vessel Code;

Section | X, Welding and Brazing
Qualifications
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COPPER DEVELOPMENT ASSOCI ATI ON ( CDA)
CDA Tube Handbook (1995) Copper Tube Handbook

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MSS SP-73 (1991; R 1996) Brazing Joints for Copper
and Copper Alloy Pressure Fittings

1.2 SYSTEM DESCRI PTI ON

The system consists of a buried prefabricated chilled water distribution
system i ncl udi ng service connections to a point 150 mm inside of the

buil ding. The contract draw ngs show the specific arrangenent of piping,
sizes and grades of pipe, and other details. The systemis designed for an
operating pressure of 862 kPa and an operating tenperature of 55.5 degrees
C for chilled water.

1.3 SUBM TTALS

Government approval is required for submttals with a "G' designation
submttals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Distribution System G ED.

Detail drawi ngs consisting of fabrication and assenbly draw ngs,
for all parts of the work in sufficient detail to check confornity
with the requirenents of the contract docunents, prior to
installation. Detail drawi ngs shall also contain conplete piping,
wi ring and schenatic diagrans and any other details to denponstrate
that the system has been coordinated and will properly function as
a unit. Drawi ngs shall show proposed | ayout, nethod of
conpensation for pipe expansion and contraction, anchorage of
equi pnent and appurtenances, and equi pnent rel ationship to other
parts of the work including clearances required for nmaintenance
and operation. The drawings shall clearly identify any proposed
deviations fromthe requirenents of the contract docunents.

SD- 03 Product Data
Distribution System G ED.
Dat a conposed of catalog cuts, brochures, circulars,
specifications and product data, and printed information in

sufficient detail and scope to verify conpliance with the
requirenents of the contract docunents.
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SD-07 Certificates
Di stribution System

The manufacturer's or systemfabricator's witten certification
stating that the distribution systemfurnished neets all the
requirenents of this specification

Wl di ng.

Prior to welding operations, a copy of qualified procedures and
a list of nanes and identification synbols of qualified welders
and wel di ng operators.

SD- 10 Operation and Mai ntenance Data
Distribution System G ED.

Si x copi es of operation and 6 copies of nmaintenance nanuals for
the equi pnent furnished, 1 conplete set prior to perfornmance
testing and the remai nder upon acceptance. Operation nmanuals
shal | detail the step-by-step procedures required for equi pnent
startup, operation, and shutdown. Operation manuals shall include
the manufacturer's nane, nodel nunber, parts list, and brief
description of all equipnment and their basic operating features.

Mai nt enance nmanual s shall |ist routine maintenance procedures,
possi bl e breakdowns and repairs, and troubl eshooting gui des.
Mai nt enance manual s shal |l include piping and equi pnent | ayout and

simplified wiring and control diagrans of the equi pnent system as
installed. Manuals shall be approved prior to the field
perfornmance testing.

1.4 DELI VERY AND STORAGE

After delivery to the jobsite, all materials and equi pment shall be
protected from anyt hing which could cause danage to the material or

equi pnment. Pipe shall be sealed at each end to keep the interior clean and
free of dirt and debris. Fittings shall be kept together and their
interior surfaces shall remain clean. Insulation shall be kept dry and

cl ean.

1.5 FI ELD MEASUREMENTS

The Contractor shall becone fanmiliar with all details of the work, verify
all dimensions in the field and shall advise the Contracting O ficer of any
di screpancy before perform ng the work.

1.6 VELDI NG

Pi pi ng shall be welded in accordance with qualified procedures using
performance qualified wel ders and wel di ng operators. Procedures and

wel ders shall be qualified in accordance with ASME BPVC SEC | X. Wl ding
procedures qualified by others, and wel ders and wel di ng operators qualified
by anot her enployer may be accepted as permtted by ASME B31.1. The
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Contracting O ficer shall be notified 24 hours in advance of tests and the
tests shall be performed at the work site if practicable. The welder or
wel di ng operator shall apply his assigned synbol near each wel d he makes as
a permanent record. Structural nmenbers shall be welded in accordance with
Wel di ng and nondestructive testing procedures are specified in Section

{ AM#0001} 05090 WELDI NG PRESSURE PI Pl NG

PART 2 PRODUCTS

2.1 STANDARD PRODUCTS
Syst em conponents shall be standard products of a manufacturer regularly
engaged in the nmanufacture of the product and shall essentially duplicate
itens that have been in satisfactory use for at least 2 years prior to bid
opening. The systemshall be supported by a service organization that is,
in the opinion of the Contracting Oficer, reasonably convenient to the
site.

2.2 Pl PI NG AND CASI NG MATERI ALS

2.2.1 Gener a
Metallic pressure pipe, fittings, and piping accessories shall conformto
the requirenents of ASME B31l.1 and shall be types suitable for the
tenperature and pressure of the water

2.2.2 Pi pi ng

2.2.2.1 St eel Pipe

Pi pi ng shall conformto ASTM A 53/ A 53M Grade B, standard wei ght, black or
to ASTM A 106, Grade B, standard wei ght.

2.2.2.2 Copper Tubi ng

Copper tubing shall conformto ASTM B 88M, Type K or L.
2.2.2.3 Rei nforced Thernosetting Resin Pipe (RTRP)

RTRP pi pe shall conformto ASTM D 5686.
2.2.2.4 Pol yvi nyl Chloride (PVC) Pipe

PVC pi pe shall conformto ASTM D 2241 with a Standard Thernopl astic Pi pe
Di nension Ratio (SDR) of 26 and PVC 1120 or 1220 as the materi al

2.2.2.5 Joints and Fittings for Copper Tubing

W ought copper and bronze sol der-joint pressure fittings shall conformto
ASME B16. 22 and ASTM B 75M . Cast copper alloy solder-joint pressure
fittings shall conformto ASME B16.18. Cast copper alloy fittings for
flared copper tube shall conformto ASME B16.26 and ASTM B 62. Brass or
bronze adapters for brazed tubing nay be used for connecting tubing to
flanges and to threaded ends of val ves and equi pnent. Extracted brazed tee
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joints produced with an acceptable tool and installed as recommended by the
manuf acturer may be used.

2.2.3 Casi ngs

2.2.3.1 Pol yvi nyl Chl oride (PVC) Casing
PVC casi ngs shall conformto ASTM D 1784, C ass 12454-B with a m ni mum
t hi ckness equal to the greater of 1/100 the diameter of the casing or 1.50

mm

2.2.3.2 Pol yet hyl ene (PE) Casing

Pol yet hyl ene casings shall conformto ASTM D 3350, Type IIl, dass C,
Category 3 or 4, Grade P 34 with thickness as foll ows:

Casing Di aneter M ni mrum Thi ckness

(in m (in m

250 and smal |l er 3

250 to 450 4

450 to 600 5

over 600 6

2.2.3.3 Rei nforced Thernosetting Resin Pipe (RTRP) Casing

RTRP casing shall be of the same material as the pipe, with casing
t hi ckness as fol |l ows:

Casing Di aneter M ni mum Thi ckness
(in m (in m
200 and smal | er 1.2
250 2
300 2.7
350 2.9
400 to 450 3
500 3.2
600 3.9

2.3 Pl PI NG CONNECTI ONS
2.3.1 St eel Pipe

Steel pipe snaller than 20 nm (3/4 inch) may be threaded; otherw se, al
steel pipe shall be welded. Steel welding fittings shall conformto the
requi renents of ASTM A 105/ A 105M or ASTM A 234/ A 234M Wl ding fittings
shall also conformto ASME B16.9 for buttweld fittings and ASVE B16. 11 for
socket-weld fittings. Long radius buttwel ding el bows conform ng to ASME
B16.9 shall be used whenever space permts. Pipe Threads shall conformto
ASME B1.20.1. Pipe to be threaded shall be schedul e 80.

2.3.2 Copper Pi pe
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Copper pipe shall be brazed or connected using an insul ated pipe coupling.
W ought copper or cast copper alloy solder joint pressure fittings shal
conformto MSS SP-73. Insul ated pipe couplings for copper pipe shall be
cast bronze containing an Oring seal on each end and shall be jacketed and
seal ed to act as an expansion joint.

2.4 END SEALS
2.4.1 Cener a

Each preinsul ated section of piping shall have a conplete sealing of the
insulation to provide a permanent water and vapor seal at each end of the
preinsul ated section of piping. Preinsulated sections of piping nodified
inthe field shall be provided with an end seal which is equivalent to the
end seals furnished with the preinsul ated section of piping. End seals
nust be tested and certified in accordance with paragraph Casing and End
Seal Testing and Certification

2.4.2 Types
End seal s provided shall be one of the foll ow ng types:

a. Carrying the outer casing over tapered pipe insulation ends and
extending it to the carrier pipe. Sufficient surface bonding area
shal | be provided between the casing and the carrier pipe.

b. Using specially designed nol ded caps nade of pol yethyl ene or
rubber of standard manufactured thickness. A minimm40 nmm
surface bondi ng area shall be provi ded between the cap and both
the casing and carrier pipe.

c. Using elastonmer-ring end seal s designed and di nensioned to fit in
the annul ar space between the casing and the carrier pipe.

d. Using a waterproof mastic seal vapor barrier over the exposed
i nsul ation ends.

e. Shrink sleeves.
2.4.3 Casing and End Seal Testing and Certification

Testing and certification procedures by an independent testing |aboratory
shal | denmpnstrate that casings and end seals are capable of resisting
penetration of water into the casing and insulation. The test shall be
perfornmed on the type of prefabricated systemto be furnished. |If nore
than one type of prefabricated systemis to be used, then the tests shal
be performed on each type. The test shall consist of hot and cold cycle
testing followed by imersion in a water filled chanber with a head
pressure. The hot and cold cycle testing shall consist of 14 days of
tenperature cycling. A fluid with a tenmperature of 5 degrees C shal
circulate through the carrier pipe alternating every 24-hours with a fluid
with a tenperature of 95 degrees C circulating through the carrier pipe
for a low tenperature hot water or dual tenperature service or 24 degrees
for a chilled water service. Wile the hot and cold cycle test is being
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perforned, the test sanple is either buried or encased in dry beddi ng sand
with a mninumof 300 mm of sand all around the test sanple. The carrier
pi pe size of the test sanple shall be 80 nm (3 inches) in dianeter and
shal |l be restrained during the test period. The insulation thickness shal
not exceed the nmaxi numthi ckness provided for the piping in the project.
Transition time for tenperature cycle testing shall not exceed 15 ninutes
in going fromcold to hot and 30 minutes in going fromhot to cold. The
fluid in the carrier pipe may be water, oil or heat transfer fluid.
Fol |l owi ng the hot and cold cycling test, the test sanple shall be i mersed
in a water filled chanber. The pressure on the highest point of the test
sanpl e shall not be |l ess than 60 kPa subjected over the entire | ength of
the 2.4 m test sanple of prefabricated pipe. The water shall contain a
dye penetrant, which will be used to check for end seal |eakage. The
pressure in the chanber nust be held for not |ess than 48 hours. Upon
conpletion of this pressure test, the test sanple shall be cut open. Wth

the use of a light that will readily show the presence of the dye that was
in the water, the test sanple shall be inspected. Evidence of the dye
inside the test sanple shall indicate that the end seal is not acceptable

and cannot be certified.
2.5 | NSULATI ON

The Contractor shall conply with EPA requirenents in accordance with
Section { AM#0001} 15080 THERVAL | NSULATI ON FOR MECHANI CAL SYSTEMS

2.5.1 Factory Applied Insulation

Prefabricated pipe and fittings shall be insulated in the factory. Foam
insulation for prefabricated insulated pipe and fittings shall be

pol yur et hane foam neeting the requirenments of ASTM C 591 having a density
not |less than 32 kg per cubic neter. The pol yur et hane foam shal
conpletely fill the annular space between the carrier pipe and the casing.

I nsul ation thickness shall be a mnimum of 40 mm The insulation thermal
conductivity factor shall not exceed the nunerical value of 0.02 WnK (0.15
Bt u-i nch/ square foot-degree F-hour) at 24 degrees C, when tested in
accordance with ASTM C 518. Manufacturer shall certify that the insul ated
pipe is free of insulation voids.

2.5.2 Field Applied Insulation

Field applied insulation for fittings, and field casing closures, if

requi red, and other piping system accessories shall be pol yurethane

mat chi ng the pipe insulation. Thickness shall natch adjacent piping

i nsulation thickness. Buried fittings and accessories shall have field
appl i ed pol yurethane insulation to match adjacent piping and shall be
protected with a covering natching the pipe casing. Shrink sleeves with a
m ni mum t hi ckness of 1.3 mm shall be provided over casing connection
joints.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

For all preinsulated, prefabricated systens, the Contractor shall obtain
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the services of a trained representative of the pipe system manufacturer to
instruct the Contractor's work forces in the installation procedures to
ensure that the systemis installed in accordance with the nanufacturer's
publ i shed instructions and the plans and specifications. The

manuf acturer's representative shall be a person who regularly perforns such
duties for the manufacturer. The Contractor shall furnish the Contracting
Oficer alist of nanes of personnel trained and certified by the pipe
system manufacturer in the installation of this system Only personne
whose nanes appear on the list will be allowed to install the system The
list shall not be nore than 1 year old.

3.2 Pl PI NG SYSTEMS
3.2.1 Buried I nsul ated Systens

Buried insul ated systenms shall consist of carrier pipe, insulation, casing,
end seals, fittings and accessories as specified.

3.3 THRUST BLOCKS

Thrust bl ocks shall be installed at the |ocations shown or recomended by
t he pi pe system manufacturer. Thrust blocks may not be required on al
systens, and the need for thrust blocks shall be as reconmended by the
system manufacturer. Thrust blocks, if necessary, shall be installed at
all changes in direction, changes in size, valves and terninal ends, such
as plugs, caps and tees. Thrust bl ocks shall be concrete having a
conpressive strength of not less than 14 MPa (2000 psi) after 28 days and
shall be in accordance with Section 03300CAST-1 N PLACE STRUCTURAL CONCRETE
Thrust bl ocks shall be placed between solid ground and the fitting to be
anchored. Unless otherw se indicated or directed, the base and the thrust
bearing sides of the thrust bl ocks shall be poured directly agai nst
undi sturbed earth. The sides of the thrust bl ocks not subject to thrust
may be poured against forms. Thrust blocks shall be placed so that the
joints for all fittings will be accessible for repair wherever possible.
No pipe joint shall be enbedded in concrete unless the assenbly has
previously been hydrostatically tested. The thrust bl ocks shall provide
for transfer of thrusts and reactions w thout exceeding the allowable
stress of the concrete and shall be installed in accordance with pipe
manufacturer's instructions. |In nuck or peat, all thrusts shall be
resisted by piles or tie rods to solid foundations or by renoval of peat or
muck which shall be replaced with ballast of sufficient stability to resist
t hrusts.

3.4 | NSTALLATI ON OF PI PI NG SYSTENMVS

The piping system furnished shall be installed in accordance with the

pi pi ng system manufacturer's instructions. Piping shall be installed

wi t hout springing or forcing other than what has been cal culated for cold
spring. Pipe ends shall have burrs renoved by ream ng and shall be
installed to permt free expansion and contraction w thout danage to joints
or hangers. Nonnetallic pipe cut in the field shall be machined to fit
couplings or joints and shall be coated or treated to natch standard
factory coated ends. Copper tubing shall not be installed in the sane
trench with ferrous piping materials. Wen nonferrous netallic pipe (e.g.
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copper tubing) crosses any ferrous piping material, a mninmmvertica
separation of 300 mm shall be nmintai ned between pi pes. Connections
bet ween different types of pipe and accessories shall be nade with

transition fittings approved by the manufacturer of the piping system

3.4.1 Pitching of Horizontal Piping

Hori zontal piping shall be pitched at a grade of not Iess than 40 mMmin 1 m
toward the drain points unless otherw se indicated.

3.4.2 Open Ends

Open ends of pipelines and equi prent shall be properly capped or plugged
during installation to keep dirt and other foreign natter out of the system

3.4.3 Cutting Prefabricated Piping Sections
Where prefabricated pipe sections are field cut, new end seals simlar to
the factory applied end seal shall be provided and installed in accordance
with the manufacturer's instructions.

3.4.4 Joints

3.4.4.1 Wl ded Joints

Wel ded joi nts between sections of pipe and between pipe and fittings shal
be provi ded where specified or indicated.

3.4.4.2 Thr eaded Joints

Threaded joints shall not be used bel owground. Joints shall be nmade tight
wi th pol ytetrafl uoroethylene tape applied to the male threads only. Not
nore than 3 threads shall show after the joint is nmade up

3.4.4.3 Brazed Joints

Brazed joints for copper pipe and fittings shall conformto CDA Tube
Handbook. Brazing alloys nelting above 593.3 degrees C (1100 degrees F)
shal |l be utilized.

3.4.4.4 Nonnetal | i ¢ Pipe Joints

Nonnetal lic pipe joints shall be installed in accordance with the witten
i nstructions of the manufacturer.

3.4.5 Expansi on Loops

| f expansi on conmpensation i s needed, expansion | oops and expansi on bends
(Z- and L- type) shall be factory fabricated of casing, insulation, and
carrier piping identical to that furnished for straight runs. Expansion

| oops and bends shall be properly designed in accordance with the all owabl e
stress linmts indicated in ASME B31.1 for the type of pipe used. Expansion
| oops and bends shall be shipped to the jobsite in the nmaxi num size
sections feasible to minimze the nunber of field joints. The expansion
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| oops and bends casing and insul ati on where applicable, shall be suitably
sized to accombpdate pipe nmovenent. Field joints shall be nmade in straight
runs of the expansion |oops and bends, and the nunber shall be kept to a

m nimum For steel pipe, cold springing shall not be allowed when sizing

t he expansi on | oops and bends, but piping shall be cold sprung one-half the
cal cul at ed maxi nrum operati onal expansion during field assenbly. Pipe
stress in expansion | oops and bends shall conformto the requirenents for
expansi on | oops specified in ASME B31. 1.

3.4.6 Anchor s

Anchor design shall be in accordance with the published data of the

manuf acturer and for prefabricated systens shall be factory fabricated by
the prefabricated system manufacturer. In all cases, the design shall be
such that water penetration, condensation, or vapor transm ssion will not
wet the insulation.

3.4.7 Fi eld Casing C osures

Field insulation and encasenent of joints shall be acconplished after the
vi sual and pressure tests specified are conpleted. Field insulation and
encasenent shall be in accordance with the manufacturer's witten

i nstructions. Thickness dinensions of the insulation and casing naterials
shall not be less than those of the adjoining prefabricated section
Insulating naterial shall be foaned in place pol yurethane. Care should be
taken to ensure that field closures are made under conditions of
tenperature and cleanliness required to produce a sound, continuous vapor
barrier. A standard pol yet hyl ene heat shrink sleeve shall be installed
over the casing and shall have a 150 mm ninimumoverlap at each end.

3.4.8 Under gr ound War ni ng Tape

Under ground war ni ng tape shall be buried above the piping during the trench
backfilling and shall be buried approxi mately 300 nm deep. Tape shall be
pol yet hyl ene tape with netallic core. Tape shall be 150 nm w de and be
printed with repetitive caution warnings along its length. Tapes shall be
yellow in color with black letters. Tape color and lettering shall not be
af fected by noisture or other substances contained in the backfill naterial

3.4.9 Mar kers for Underground Pi ping

Mar kers for underground pi ping shall be placed as indicated approxi mtely
600 mm to the right of the distribution systemand referenced to the flow
direction in the supply line. The marker shall be concrete 150 nm square
or round section 600 mMmmlong. The top edge of the marker shall have a

m nimum 10 mm chanfer all around. The letters CHWshall be inpressed or
cast on the top of the markers to indicate the type of systemthat is being
identified. Each letter shall be fornmed with a V-shaped groove and shal
have a width of stroke at least 6 mMmat the top and depth of 6 mm The
top of the marker shall protrude not nore than 25 nm above finished grade.

3.5 EARTHWORK

Earthwork shall be performed in accordance with Section 02316A EXCAVATI ON
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TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS.
3.6 ELECTRI CAL WORK

El ectrical work shall be perforned in accordance with either Section 16375A
ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND .

3.7 TESTI NG

Tests shall be conducted before, during, and after installation of the
system Al instrunents, equiprment, facilities, and | abor required to
properly conduct the tests shall be provided by the Contractor. Test
pressure gauges for a specific test shall have dials indicating not |ess
than 1-1/2 times nor nmore than 2 tines the test pressure. It shall be the
Contractor's responsibility to make the pipe system workable at his expense.

3.7. 1 Metal lic Pipe Wlds

An approved i ndependent testing firmor firns regularly engaged in

radi ographic testing shall performa radi ographic exanination of the field
wel ds. The radi ographic testing shall be performed in accordance with ASME
B31.1. Al radiographs shall be reviewed and interpreted by a Certified
Level 111 Radi ographer enployed by the testing firm Any welds found to be
unaccept abl e shall be renoved, rewel ded and radi ographically reexamned in
accordance with the above criteria. Such repair and reexam nation shall be
acconpl i shed at no cost to the Government.

3.7.2 Carrier Pipe Ceaning and Testing

Distribution piping shall be tested as required before backfilling and with
all joints exposed. The area between joints may be backfilled as necessary
to prevent pipe novenent.

3.7.2.1 Cl eaning Carrier Pipe

Prior to testing, the interior of the carrier pipe shall be cleaned of
foreign materials by thorough flushing with clean water. Water shall be
circulated at a velocity between 2 and 3 nls (7 and 10 feet per second) for
a mnimmof 4 hours. |If required, tenporary and/or suppl enentary punps
shall be provided to ensure that required velocity is achieved. System
strainers shall be cleaned after the flushing operation is conplete.
Tenporary strainers shall be installed as required. After flushing, the
water shall remain in the piping systemfor testing of the system Al air
shal |l be renoved fromthe systemprior to starting the tests.

3.7.2.2 Hydrostatic Pressure Cycling and Tests

Hydrostatic pressure cycling shall have 4 cycles. Each cycle shall consist
of a 10 minute period at 1000 kPa followed by a 5 mnute period at a
pressure | ess than 350 kPa. The next cycle shall begin inmediately
followi ng the conpletion of the previous cycle. Pressure rise and drop
shal | not exceed 690 kPa per mnute. The pressure gauge shall be | ocated
and the pressure neasured at the opposite end of the system fromwhere the
pressure is applied. After conpletion of the hydrostatic pressure cycling,
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the first hydrostatic pressure test shall be perfornmed. During the first
hydrostatic pressure test, the systemshall be proven tight at a pressure
of 1-1/2 times the working pressure up to 1000 kPa. This pressure shal

be held for a mininumof 1 hour. The method of pressurizing the system
shal | be disconnected fromthe systembefore starting the 1 hour pressure
hol ding period. [If the pressure cannot be held for the specified |l ength of
tinme, the cause of pressure |oss shall be determ ned, corrected and the
hydrostatic pressure cycling and first hydrostatic pressure test shall be
repeated until the systemcan hold the required pressure for at least 1
hour. After successful conpletion of the first hydrostatic pressure test,
the water shall be drained out of the piping systemand the piping system
filled with treated water as defined in paragraph TREATED WATER for the
remai ning tests and for pernmanent operation of the system The hydrostatic
pressure cycling and tests shall be repeated after the system has been
filled with treated water, using the same test conditions and criteria.

3.7.2.3 Qperational Test

Operational test shall be performed on the conplete systemor testable
portions thereof. The test shall be conducted with full design flows and
operating tenperatures in all runs of piping as if in service, to
denonstrate satisfactory function and operating effectiveness. The
operational test will have two cycles. Each cycle shall consist of a
6-hour period with treated water in the systemat the naxi mum operating
tenperature of 55.5 degrees C and naximum flow rate, and a period of at

| east 6-hours with no flow. The Contractor shall supply tenporary punps,
pi pi ng connections, boilers, chillers and the gauges required to circul ate
the water at the desired tenperatures and flow rates. Water shall be
circul ated through supply lines and returned through the return piping to
denonstrate that the pressure drop is conpatible with the flow rate and
size of pipe and to show that obstructions do not exist in the piping
system Any unusual indicated pressure drop will be investigated and any
obstructions renoved. Any |eaks found shall be repaired. After any
obstructions have been renoved and any | eaks repaired, the operational test
shal |l be repeated until successfully passed.

3.7.2.4 Fi nal Hydrostatic Test

After successful conpletion of the operational test, the systemshall be
pressurized to 1-1/2 tines the working pressure up to 1000 kPa. Thi s
pressure shall be held for a m ninmumof 4 hours. Means of pressurizing
shal | be disconnected prior to the start of the 4-hour pressure hol di ng
period. |If the pressure cannot be held for the specified length of tine,
the cause of the pressure |oss shall be determ ned, corrected, and all of
the hydrostatic pressure cycling and tests repeated.

-- End of Section --
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SECTI ON 02721

SUBBASE COURSES

AMVENDMENT NO. 0001

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 29/ C 29M (1997) Bulk Density ("Unit Wight") and
Voi ds in Aggregates

ASTM C 117 (1995) Materials Finer Than 75 m croneter
(No. 200) Sieve in Mneral Aggregates by
Washi ng

ASTM C 131 (1996) Resistance to Degradation of

Smal | - Si ze Coarse Aggregate by Abrasion
and I npact in the Los Angel es Machi ne

ASTM C 136 (1996) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM D 75 (1987; R 1997) Sanpling Aggregates

ASTM D 422 (1963; R 1998) Particle-Size Analysis of
Soil's

ASTM D 1556 (1990; R 1996el) Density and Unit Wi ght

of Soil in Place by the Sand-Cone Mt hod

ASTM D 1557 (1998) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
KN-nfcu.m))

ASTM D 2922 (1996el) Density of Soil and
Soi | - Aggregate in Place by Nucl ear Methods
(Shal | ow Dept h)

ASTM D 3017 (1988; R 1996el) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
Dept h)

ASTM D 4318 (1998) Liquid Limt, Plastic Limt, and
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Plasticity Index of Soils

ASTM E 11 (1995) Wre-doth Sieves for Testing
Pur poses

TEXAS DEPARTMENT OF TRANSPORTATI ON

Standard Specification for Construction of H ghways, Streets and Bri dges,
1993.

1.2 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data
Equi pnent .

Li st of proposed equi pnent to be used in perfornmance of
construction work, including descriptive data.

[ AME1] Mat eri al Source

[ AME1] Provide a list of material suppliers.

Waybi | I's and Delivery Tickets.

Copi es of waybills and delivery tickets during the progress of
the work. Certified waybills and delivery tickets for all
aggregates actual |l y used.

SD- 06 Test Reports
Sanpl i ng and Testi ng.

[ AME1] Copies of initial and in-place test results [AM{l] for the
foll owi ng: [ AM#1]

[AM#1]a. Sieve Analysis

[AM#1]b. Liquid Linmt and Plasiticity |ndex

[AM#1]c. Moisture-Density Determination

[AM#1]d. Density Tests

1.3 DEGREE OF COWVPACTI ON

Degree of conpaction is a percentage of the naxi mum density obtai ned by the
test procedure presented in ASTM D 1557, Method C. In this specification,
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degree of conpaction shall be a percentage of |aboratory naxi mum density.
1.4  SAMPLI NG AND TESTI NG

Sanpling and testing shall be the responsibility of the Contractor.
Sanpling and testing shall be performed by an approved testing | aboratory
in accordance with Section 01451 CONTRACTOR QUALI TY CONTROL. Tests shall
be performed at the specified frequency. No work requiring testing will be
permtted until the testing |aboratory has been i nspected and approved.

The materials shall be tested to establish conpliance with the specified
requi renents.

1.4.1 Sanpl i ng

Sanpl es for |aboratory testing shall be taken in conformance with ASTM D 75.
When deened necessary, the sanpling will be observed by the Contracting
Oficer.

1.4.2 Tests
1.4.2.1 Si eve Anal ysis

Si eve anal ysis shall be made in confornance with ASTM C 117 and ASTM C 136.
Si eves shall conformto ASTME 11.

1.4.2.2 Liquid Limt and Plasticity |ndex

Liquid limt and plasticity index shall be deternmined in accordance wth
ASTM D 4318.

1.4.2.3 Mbi sture-Density Determ nations

The maxi mum density and opti mum noi sture shall be determ ned in accordance
with ASTM D 1557, Method C.

1.4.2.4 Density Tests

Density shall be field neasured in accordance with ASTM D 1556 or ASTM D
2922. The calibration curves shall be checked and adjusted, if necessary,
using only the sand cone nethod as described in paragraph Calibration, of
the ASTM publication. Tests perforned in accordance with ASTM D 2922
result in a wet unit weight of soil and, when using this nethod, ASTM D 3017
shall be used to determine the nmoisture content of the soil. The
calibration curves furnished with the noi sture gauges shall al so be checked
along with density calibration checks as described in ASTM D 3017. The
calibration checks of both the density and noi sture gauges shall be nade by
the prepared containers of naterial nethod, as described in paragraph
Calibration, in ASTM D 2922, on each different type of material to be
tested at the beginning of a job and at intervals as directed.

[AMKH1] 1.4.2.5 \ar Test

Wear tests shall be nmade on subbase course material in conformance with
ASTM C 131.
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1.4.2.6 Wei ght of Slag

Wei ght per cubic neter of slag shall be determ ned in accordance with ASTM
C 29/ C 29M on the subbase course materi al

1.4.3 Testing Frequency
1.4.3.1 Initial Tests

One of each of the following tests shall be perfornmed on the proposed
material prior to comencing construction to denonstrate that the proposed
material nmeets all specified requirenents prior to installation

Si eve Analysis including 0.02 nmsize nateri al

Liquid limt and plasticity index noisture-density relationship
Wear

Mbi sture density curve.

aoop

1.4.3.2 I n-Pl ace Tests

One of each of the followi ng tests shall be performed on sanples taken from
the placed and conpacted subbase course. Sanples shall be taken for each
1,000 square neters of each l|ayer of material placed in each area.

Si eve Analysis including 0.02 nmsize nateri al
Field Density

Moi sture liquid Iimt and plasticity index
Wear

aoop

1.4.4 Approval of Materi al

The source of the material shall be selected 30 days prior to the tinme the
material will be required in the work. Approval of the materials will be
based on tests for gradation, liquid lint, and plasticity index perforned
on sanples taken fromthe conpl eted and conpacted subbase course.

1.5 WEATHER LI M TATI ONS

Construction shall be done when the atnospheric tenperature is above 2
degrees C. Wen the tenperature falls below 2 degrees C, the Contractor
shal |l protect all conpleted areas by approved net hods agai nst detrinental
effects of freezing. Conpleted areas damaged by freezing, rainfall, or

ot her weather conditions shall be corrected to neet specified requirenents.

1.6  EQUI PNENT

Al plant, equipnent, and tools used in the perfornance of the work will be
subj ect to approval before the work is started and shall be maintained in
sati sfactory working condition at all tines. The equipnment shall be
adequate and shall have the capability of producing the required
conpaction, neeting grade controls, thickness control, and snpothness
requirenents as set forth herein

SECTI ON 02721 Page 4



ACCOVPANYI NG AVENDVENT NO. 0001 TO SCLI Cl TATI ON NO. DACA 63- 02- B- 0009

PART 2 PRODUCTS

2.

2.

1 MATERI ALS
1.1 Subbase Cour se

Aggregates shall consist of crushed stone or slag, gravel, shell, sand, or
ot her sound, durable, approved materials processed and bl ended or naturally
conbi ned. Aggregates shall be durable and sound, free fromlunps and balls
of clay, organic matter, objectionable coatings, and other foreign
material. Material retained on the 4.75 nm sieve shall have a percentage
of wear not to exceed 50 percent after 500 revol utions when tested as
specified in ASTM C 131. Aggregate shall be reasonably uniformin density
and quality. Slag shall be an air-cool ed, blast-furnace product having a
dry weight of not |ess than 1050 kg/cubic neter. Aggregates shall have a
maxi mum si ze of 75 mm and shall be within the limts specified as follows:

Maxi mum Al | owabl e Percent age by Wi ght
Passi ng Square-Mesh Sieve

Si eve Designation No. 3
2 mm --
0. 075 mm 15

Particles having dianeters |less than 0.02 nmshall not be in excess of 3
percent by weight of the total sanple tested as determi ned in accordance
with ASTM D 422. The portion of any bl ended conponent and of the conpleted
course passing the 0.425 mmshall be either nonplastic or shall have a
liquid limt not greater than 25 and a plasticity index not greater than 5.

Contractor option to use THD Item 247, Type A, Grade I/Il base in |ieu of
specified nmateri al

PART 3 EXECUTI ON

3.

1 OPERATI ON OF AGGREGATE SOURCES

Al clearing, stripping and excavating work involved in the opening or
operation of aggregate sources shall be perforned by the Contractor
Aggregat e sources shall be opened to working depth in a manner that
produces excavation faces that are as nearly vertical as practicable for
the materials being excavated. Materials excavated from aggregate sources
shal | be obtained in successive cuts extending through all exposed strata.
Al pockets or strata of unsuitable materials overlying or occurring in the
deposit shall be wasted as directed. The nethods of operating aggregate
sources and the processing and bl ending of the material nay be changed or
nodi fied by the Contracting Oficer, when necessary, in order to obtain
material conformng to specified requirenments. Upon conpletion of work,
aggregat e sources on CGovernnent reservations shall be conditioned to drain
readily, and shall be left in a satisfactory condition. Aggregate sources
on private lands shall be conditioned in agreenent with |ocal |aws and
authorities.
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3.2 STOCKPI LI NG MATERI AL

Prior to stockpiling of material, storage sites shall be cleared and

| evel ed by the Contractor. Al materials, including approved nateria
avai | abl e from excavati on and gradi ng, shall be stockpiled in the manner
and at the locations designated. Aggregates shall be stockpiled on the
cleared and | evel ed areas designated by the Contracting Officer so as to
prevent segregation. Materials obtained fromdifferent sources shall be
st ockpil ed separately.

3.3 PREPARATI ON OF UNDERLY! NG MATERI AL

Prior to constructing the subbase course, the underlying course or subgrade
shal |l be cleaned of all foreign substances. The surface of the underlying
course or subgrade shall neet specified conpaction and surface tol erances.
Ruts, or soft yielding spots, in the underlying courses, subgrade areas
havi ng i nadequat e conpacti on, and devi ations of the surface fromthe
specified requirenments, shall be corrected by | oosening and renovi ng soft
or unsatisfactory material and by addi ng approved material, reshaping to
line and grade, and reconpacting to specified density requirenents. The
fini shed underlying course shall not be disturbed by traffic or other
operations and shall be maintained by the Contractor in a satisfactory
condition until the subbase course is placed.

3.4  GRADE CONTRCL

The finished and conpl eted subbase course shall conformto the |ines,
grades, and cross sections shown. The |lines, grades, and cross sections
shown shall be nmintained by nmeans of |ine and grade stakes placed by the
Contractor at the work site

3.5 M XI NG AND PLACI NG MATERI ALS

The materials shall be mxed and placed to obtain uniformty of the subbase
material at the water content specified. The Contractor shall nake such
adjustments in mxing or placing procedures or in equipnent as may be
directed to obtain the true grades, to mnimze segregation and
degradation, to reduce or accelerate loss or increase of water, and to
insure a satisfactory subbase course.

3.6 LAYER THI CKNESS

The conpacted thickness of the conpleted course shall be as indicated.
When a conpacted |layer of 150 mmis specified, the material may be pl aced
in a single layer; when a conpacted thickness of nore than 150 nmis
required, no layer shall exceed 150 nm nor be | ess than 75 nm when
conpact ed.

3.7  COVWPACTI ON
Each | ayer of the subbase course shall be conpacted as specified with

approved conpaction equi pnent. Water content shall be mmintai ned during
t he conpaction procedure to within plus or nmnus 1 percent of optinum water
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content, as determined fromlaboratory tests, as specified in paragraph
SAMPLI NG AND TESTING. In all places not accessible to the rollers, the
m xture shall be conpacted w th hand-operated power tanpers. Conpaction
shal |l continue until each layer is conpacted through the full depth to at
| east 95 percent of |aboratory naxi mumdensity. The Contractor shall nake
such adjustnents in conpacting or finishing procedures as may be directed
to obtain true grades, to mninize segregation and degradation, to reduce
or increase water content, and to ensure a satisfactory subbase course.
Any materials that are found to be unsatisfactory shall be renpved and
replaced with satisfactory material or reworked, as directed, to neet the
requi renents of this specification

3.8 EDGES

Approved material shall be placed al ong the edges of the subbase course in
such quantity as will conpact to the thickness of the course being
constructed. When the course is being constructed in two or nore |ayers,

at least a 300 nrmwi dth of the shoulder shall be rolled and conpacted

simul taneously with the rolling and conpacting of each |ayer of the subbase
course, as directed.

3.9 SMOOTHNESS TEST

The surface of each |ayer shall not show deviations in excess of 10 mm when
tested with a 3.6 m (12 foot) straightedge applied parallel with and at
right angles to the centerline of the area to be paved. Deviations
exceedi ng this anmount shall be corrected by renoving material, replacing
with new material, or reworking existing material and conpacting, as

di rect ed.

3.10 THI CKNESS CONTRCL

The conpl eted thickness of the subbase course shall be in accordance with
the thickness and grade indicated on the drawi ngs. The thickness of each
course shall be nmeasured at intervals providing at | east one neasurenent
for each 400 square neters or part thereof of subbase course. The

t hi ckness neasurenent shall be nade by test holes, at least 75 mmin

di ameter through the course. The conpl eted subbase course shall not be
nore than 13 mm deficient in thickness nor nore than 13 nm above or bel ow
the established grade. Were any of these tol erances are exceeded, the
Contractor shall correct such areas by scarifying, adding new material of
proper gradation or renoving material, and conpacting, as directed. \Were
t he measured thickness is 13 nm or nore thicker than shown, the course
wi Il be considered as conforming with the specified thickness requirenents
plus 13 mm The average job thickness shall be the average of the job
neasurenents as specified above but within 6 mmof the thickness shown.

3.11 MAI NTENANCE

The subbase course shall be nmmintained in a satisfactory condition unti
accept ed.

-- End of Section --
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SECTI ON 02722

AGGREGATE BASE COURSE

AMVENDMENT NO. 0001

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced.
desi gnation only.

The publications are referred to in the text by basic

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 29/ C 29M

(1997) Bulk Density ("Unit Wight") and
Voi ds in Aggregates

(1999a) Soundness of Aggregates by Use of
Sodi um Sul fate or Magnesium Sul fate

(1995) Materials Finer Than 75 m croneter
(No. 200) Sieve in Mneral Aggregates by

(1988; R 1993el) Specific Gavity and

(1997) Specific Gravity and Absorption of

Smal | - Si ze Coarse Aggregate by Abrasion
and I npact in the Los Angel es Machi ne

(1996a) Sieve Anal ysis of Fine and Coarse

(2000) Density and Unit Weight of Soil in

(1991; R 1998) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700

ASTM C 88
ASTM C 117

Washi ng
ASTM C 127

Absorption of Course Aggregate
ASTM C 128

Fi ne Aggregate
ASTM C 131 (1996) Resistance to Degradation of
ASTM C 136

Aggr egat es
ASTM D 75 (1987; R 1997) Sanpling Aggregates
ASTM D 1556

Pl ace by the Sand- Cone Met hod
ASTM D 1557

KN-nfcu.m))
ASTM D 2487

(2000) dassification of Soils for
Engi neering Purposes (Unified Soil
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O assification Systen)

ASTM D 2922 (1996el) Density of Soil and
Soi | - Aggregate in Place by Nucl ear Methods
(Shal | ow Dept h)

ASTM D 3017 (1988; R 1996el) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
Dept h)

ASTM D 4318 (2000) Liquid Limt, Plastic Limt, and
Plasticity Index of Soils

ASTM E 11 (1995) Wre-Ooth Sieves for Testing
Pur poses

TEXAS DEPARTMENT OF TRANSPORTATI ON

Standard Specification for Construction of H ghways, Streets and Bri dges,
1993.

1.2 DEFI NI TI ONS
For the purposes of this specification, the follow ng definitions apply.
1.2.1 Aggr egat e Base Course

Aggr egat e base course (ABC) is well graded, durable aggregate uniformy
noi stened and nmechanically stabilized by conpaction.

1.2.2 Degree of Conpaction

Degree of conpaction shall be expressed as a percentage of the nmaxi num
density obtained by the test procedure presented in ASTM D 1557.

1.3 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data

Pl ant, Equi pnent, and Tool s.

Li st of proposed equi pnent to be used in performance of
construction work, including descriptive data.

[ AME1] Mat eri al Source

[ AME1] Provide a list of material suppliers.
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Waybi | I's and Delivery Tickets.

Copi es of waybills and delivery tickets during the progress of
the work. Before the final statenent is allowed, the Contractor
shall file certified waybills and certified delivery tickets for
al | aggregates actually used.

SD- 06 Test Reports

Sanpling and testing.

[ AME1] Copies of the followi ng test reports:
[ AME1] Si eve Anal ysi s

[ AME1] Liquid Linmit and Plasticity |ndex

[ AME1] Mbi sture-Density Determ nation

[ AME1] Density Tests

Field Density Tests.

Calibration curves and related test results prior to using the
devi ce or equi pnent being calibrated. Copies of field test
results within 24 hours after the tests are perfornmed. Certified
copies of test results for approval not |ess than 30 days before
material is required for the work.

1.4 SAMPLI NG AND TESTI NG

Sanpling and testing shall be the responsibility of the Contractor.
Sanpling and testing shall be performed by a testing | aboratory approved in
accordance with Section 01451 CONTRACTOR QUALITY CONTROL. Work requiring
testing will not be permtted until the testing |aboratory has been

i nspected and approved. The materials shall be tested to establish
conpliance with the specified requirements; testing shall be perforned at
the specified frequency. The Contracting Oficer may specify the tine and
| ocation of the tests. Copies of test results shall be furnished to the
Contracting O ficer within 24 hours of conpletion of the tests.

1.4.1 Sanpl i ng
Sanpl es for |aboratory testing shall be taken in conformance with ASTM D 75.
When deened necessary, the sanpling will be observed by the Contracting
Oficer.

1.4.2 Tests

The following tests shall be perforned in confornance with the applicable
standards |i sted.

1.4.2.1 Si eve Anal ysis
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Si eve anal ysis shall be made in confornmance with ASTM C 117 and ASTM C 136.
Si eves shall conformto ASTME 11

1.4.2.2 Liquid Limt and Plasticity |ndex

Liquid limt and plasticity index shall be deternmined in accordance wth
ASTM D 4318.

1.4.2.3 Mbi sture-Density Determ nations

The maxi mum density and opti num noi sture content shall be determined in
accordance with ASTM D 1557, Method C.

1.4.2.4 Field Density Tests

Density shall be field neasured in accordance with ASTM D 1556 or ASTM D
2922. For the nethod presented in ASTM D 2922 the calibration curves shal
be checked and adjusted if necessary using only the sand cone nethod as
descri bed in paragraph Calibration, of the ASTM publication. Tests
perfornmed in accordance with ASTM D 2922 result in a wet unit weight of

soil and when using this nethod, ASTM D 3017 shall be used to determ ne the
noi sture content of the soil. The calibration curves furnished with the
noi st ure gauges shall al so be checked along with density calibration checks
as described in ASTM D 3017. The calibration checks of both the density
and noi sture gauges shall be made by the prepared containers of nateria

net hod, as described in paragraph Calibration of ASTM D 2922, on each
different type of material being tested at the beginning of a job and at
interval s as directed.

1.4.2.5 Wear Test

Wear tests shall be made on ABC course material in confornmance with ASTM C
131.

1.4.2.6 Wei ght of Slag

Wei ght per cubic neter of slag shall be determ ned in accordance with ASTM
C 29/ C 29M on the ABC course materi al

1.4.3 Testing Frequency

1.4.3.1 Initial Tests
One of each of the following tests shall be perfornmed on the proposed
material prior to comencing construction to denonstrate that the proposed
material nmeets all specified requirenents when furnished. |If nmaterials
fromnore than one source are going to be utilized, this testing shall be
conpl eted for each source.

a. Sieve Analysis including 0.02 nmsize naterial

b. Liquid limt and plasticity index.

c. Misture-density relationship.
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d. \Wear.
e. Weight per cubic neter of Slag.
1.4.3.2 In Place Tests
Each of the followi ng tests shall be perforned on sanples taken fromthe
pl aced and conpacted ABC. Sanples shall be taken and tested at the rates
i ndi cat ed.
a. Density tests shall be perforned on every |ift of naterial placed

and at a frequency of one set of tests for every 836 square neters, or

portion thereof, of conpleted area.

b. Sieve Analysis including 0.02 nmsize material shall be perforned
for every 2,500 square neters, or portion thereof, of material placed.

c. Liquidlimt and plasticity index tests shall be perforned at the
sanme frequency as the sieve anal ysis.

d. War tests one per 2,500 square neters.
1.4.4 Approval of Materi al

The source of the material shall be selected 30 days prior to the time the

material will be required in the work. Tentative approval of material wll
be based on initial test results. Final approval of the naterials will be
based on sieve analysis, liquid limt, and plasticity index tests perfornmed

on sanples taken fromthe conpleted and fully conpacted ABC
1.5 WEATHER LI M TATI ONS

Construction shall be done when the atnospheric tenperature is above 2
degrees C. Wen the tenperature falls below 2 degrees C, the Contractor
shal |l protect all conpleted areas by approved net hods agai nst detrinental
effects of freezing. Conpleted areas damaged by freezing, rainfall, or

ot her weather conditions shall be corrected to neet specified requirenents.

1.6 PLANT, EQUI PMENT, AND TOOLS

Al plant, equipnent, and tools used in the perfornance of the work will be
subj ect to approval before the work is started and shall be maintained in
sati sfactory working condition at all tines. The equipnment shall be
adequate and shall have the capability of producing the required
conpaction, neeting grade controls, thickness control, and snpothness
requirenents as set forth herein

PART 2 PRODUCTS
2.1  AGGREGATES
The ABC shall consist of clean, sound, durable particles of crushed stone,

crushed gravel, angular sand, or other approved material. ABC shall be
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free of lunps of clay, organic matter, and other objectionable materials or
coatings. The portion retained on the 4.75 nm sieve shall be known as
coarse aggregate; that portion passing the 4.75 mm sieve shall be known as
fine aggregate.

2.1.1 Coar se Aggregate

Coarse aggregates shall be angular particles of uniformdensity. Wen the
coarse aggregate is supplied fromnore than one source, aggregate from each
source shall meet the specified requirements and shall be stockpiled
separatel y.

a. Crushed Gravel: Crushed gravel shall be manufactured by crushing
gravel s, and shall nmeet all the requirenments specified bel ow

b. Crushed Stone: Crushed stone shall consist of freshly m ned
quarry rock, and shall neet all the requirenents specified bel ow.

2.1.1.1 Aggr egat e Base Course

ABC coarse aggregate shall not show nore than 50 percent |oss when

subj ected to the Los Angel es abrasion test in accordance with ASTM C 131
The amount of flat and el ongated particles shall not exceed 30 percent. A
flat particle is one having a ratio of width to thickness greater than 3;
an elongated particle is one having a ratio of length to width greater than
3. In the portion retained on each sieve specified, the crushed aggregates
shal |l contain at |east 50 percent by weight of crushed pieces having two or
nore freshly fractured faces with the area of each face being at |east

equal to 75 percent of the snallest nidsectional area of the piece. Wen
two fractures are contiguous, the angle between planes of the fractures
nust be at | east 30 degrees in order to count as two fractured faces.
Crushed gravel shall be manufactured fromgravel particles 50 percent of

whi ch, by weight, are retained on the nmaxi num si ze sieve listed in TABLE 1.

2.1.2 Fi ne Aggregate
Fi ne aggregates shall be angular particles of uniformdensity. Wen the
fine aggregate is supplied fromnore than one source, aggregate from each
source shall nmeet the specified requirenents.

2.1.2.1 Aggr egat e Base Course
ABC fine aggregate shall consist of screenings, angular sand, crushed
recycled concrete fines, or other finely divided mneral natter processed
or naturally conbined with the coarse aggregate.

2.1.3 Gradati on Requirenents
For Texas:
Requi renents for gradation specified shall apply to the conpl eted base
course. The aggregates shall be continuously graded within the foll ow ng
[imts:

Si eve Per cent age by Wi ght Passing
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2.

Desi gnati on Squar e- Mesh Si eve*
44.5 mm 100
22.3 mm 65 - 90
9.5 mMm 50 - 70
4.75 mm 35 - 55
0. 425 mm 15 - 30

*The table is based on aggregates of uniformspecific gravity and
t he percentages passing the various sieves are subject to
appropriate corrections in accordance with ASTM C 127 and C 128
when aggregates of "varying specific gravity" are used. The
gradati on above conforns to Texas Departnent of Transportation
Standard Specification for base course, Item 247, Type A, Gade 1

1.4 Liquid Limt and Plasticity |ndex

Liquid limt and plasticity index requirenents shall apply to the conpleted
course and shall also apply to any conponent that is blended to neet the
requi red gradation. The portion of any conponent or of the conpleted
course passing the 0.425 nmm sieve shall be either nonplastic or have a
liquid limt not greater than 25 and a plasticity index not greater than 5.

PART 3 EXECUTI ON

3.

1 GENERAL REQUI REMENTS

When the ABC is constructed in nore than one | ayer, the previously
constructed | ayer shall be cleaned of |oose and foreign matter by sweeping
wi th power sweepers or power broons, except that hand broons may be used in
areas where power cleaning is not practicable. Adequate drai nage shall be
provided during the entire period of construction to prevent water from
collecting or standing on the working area. Line and grade stakes shall be
provi ded as necessary for control. G ade stakes shall be in lines parallel
to the centerline of the area under construction and suitably spaced for
string |ining.

.2 PREPARATI ON OF UNDERLYI NG COURSE

Prior to constructing the ABC, the underlying course or subgrade shall be
cl eaned of all foreign substances. At the tinme of construction of the ABC,
t he underlying course shall contain no frozen material. The surface of the
under | yi ng course or subgrade shall neet specified conpaction and surface
tol erances. The underlying course shall conformto Section 02721 SUBBASE
COURSES. Ruts or soft yielding spots in the underlying courses, areas
havi ng i nadequat e conpaction, and devi ations of the surface fromthe
requi renents set forth herein shall be corrected by | oosening and renovi ng
soft or unsatisfactory material and by addi ng approved material, reshaping
to line and grade, and reconpacting to specified density requirenents. For
cohesi onl ess underlyi ng courses containing sands or gravels, as defined in
ASTM D 2487, the surface shall be stabilized prior to placenent of the ABC
Stabilization shall be acconplished by m xing ABC into the underlying
course and conpacting by approved nethods. The stabilized naterial shal
be considered as part of the underlying course and shall neet al
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requi renents of the underlying course. The finished underlying course
shall not be disturbed by traffic or other operations and shall be

mai ntai ned by the Contractor in a satisfactory condition until the ABCis
pl aced.

3.3 | NSTALLATI ON
3.3.1 M xing the Materials

The coarse and fine aggregates shall be mxed in a stationary plant, or in
a traveling plant or bucket | oader on an approved paved working area. The
Contractor shall nake adjustnents in mxing procedures or in equipnment as
directed to obtain true grades, to mninize segregati on or degradation, to
obtain the required water content, and to insure a satisfactory ABC neeting
all requirements of this specification

3.3.2 Pl aci ng

The m xed material shall be placed on the prepared subgrade or subbase in

| ayers of uniformthickness with an approved spreader. When a conpacted
layer 150 mmor less in thickness is required, the material shall be placed
in a single layer. Wen a conpacted |ayer in excess of 150 nmis required,
the material shall be placed in layers of equal thickness. No |ayer shal
exceed 150 mmor |ess than 75mm when conpacted. The layers shall be so

pl aced that when conpacted they will be true to the grades or |evels
required with the | east possible surface disturbance. Were the ABCis

pl aced in nore than one | ayer, the previously constructed |ayers shall be
cl eaned of | oose and foreign matter by sweeping with power sweepers, power
broonms, or hand broons, as directed. Such adjustnents in placing
procedures or equi pnent shall be made as may be directed to obtain true
grades, to mnimze segregation and degradati on, to adjust the water
content, and to insure an acceptable ABC.

3.3.3 Grade Contr ol

The finished and conpleted ABC shall conformto the lines, grades, and
cross sections shown. Underlying nmaterial (s) shall be excavated and
prepared at sufficient depth for the required ABC thickness so that the
finished ABC with the subsequent surface course will neet the designated
gr ades.

3.3.4 Edges of Base Course

The ABC shall be placed so that the conpleted section will be a nm ni mum of
1.5 mwder, on all sides, than the next layer that will be placed above
it. Additionally, approved fill material shall be placed along the outer

edges of ABC in sufficient quantities to conpact to the thickness of the
course being constructed, or to the thickness of each layer in a nultiple
| ayer course, allowing in each operation at |east a 600 mmw dth of this
material to be rolled and conpacted sinmultaneously with rolling and
conpacting of each layer of ABC. |If this base course naterial is to be
pl aced adj acent to another pavenent section, then the |ayers for both of
t hese sections shall be placed and conpacted al ong this edge at the sane
tinme.
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3.

3.5 Conpaction

Each | ayer of the ABC shall be conpacted as specified with approved
conpaction equi pment. Water content shall be naintai ned during the
conpaction procedure to within plus or mnus 1 percent of the optinum water
content deternmined fromlaboratory tests as specified in paragraph SAMPLI NG
AND TESTING Rolling shall begin at the outside edge of the surface and
proceed to the center, overlapping on successive trips at |east one-half
the width of the roller. Alternate trips of the roller shall be slightly
different I engths. Speed of the roller shall be such that displacenent of
t he aggregate does not occur. |In all places not accessible to the rollers,
the m xture shall be conpacted wi th hand-operated power tanpers.

Conpaction shall continue until each |layer has a degree of conpaction that
is at |east 100 percent of |aboratory maxi nrum density through the ful

depth of the layer. The Contractor shall nmmke such adjustnents in
conpacting or finishing procedures as nay be directed to obtain true
grades, to mninze segregation and degradation, to reduce or increase

wat er content, and to ensure a satisfactory ABC. All technicians
perform ng density testing shall be N CET Level | soil certified. Any
materials that are found to be unsatisfactory shall be renpved and repl aced
with satisfactory material or reworked, as directed, to neet the

requi renents of this specification

.3.6 Thi ckness

Conpact ed thickness of the aggregate course shall be as indicated. No

i ndi vidual |ayer shall exceed 150 mm nor be less than 75 mmin conpacted

t hi ckness. The total conpacted thickness of the ABC course shall be within
13 mm of the thickness indicated. Were the nmeasured thickness is nore than
13 mm deficient, such areas shall be corrected by scarifying, adding new
mat eri al of proper gradation, reblading, and reconpacting as directed.

Where the nmeasured thickness is nore than 13 nmthicker than indicated, the
course shall be considered as conformng to the specified thickness

requi renents. Average job thickness shall be the average of all thickness
nmeasurenents taken for the job, but shall be within 6 nmof the thickness

i ndicated. The total thickness of the ABC course shall be neasured at
intervals in such a manner as to ensure one neasurenent for each 500 square
neters of base course. Measurenents shall be made in 75 mm di aneter test
hol es penetrating the base course.

. 3.7 Fi ni shi ng

The surface of the top layer of ABC shall be finished after final
conpaction by cutting any overbuild to grade and rolling with a

steel -wheeled roller. Thin layers of material shall not be added to the
top | ayer of base course to neet grade. |If the elevation of the top |ayer
of ABCis 13 mmor nore bel ow grade, then the top | ayer should be
scarified to a depth of at |east 75 mmand new material shall be blended in
and conpacted to bring to grade. Adjustnments to rolling and finishing
procedures shall be nade as directed to mninize segregation and
degradati on, obtain grades, maintain nmoisture content, and insure an
accept abl e base course. Should the surface becone rough, corrugated,
uneven in texture, or traffic marked prior to conpletion, the
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unsatisfactory portion shall be scarified, reworked and reconpacted or it
shal | be replaced as directed.

3.3.8 Snpot hness

The surface of the top |layer shall show no deviations in excess of 10 mm
when tested with a 3.05 neter straightedge. Measurenents shall be taken in
successive positions parallel to the centerline of the area to be paved.
Measurenents shall al so be taken perpendicular to the centerline at 15 neter

intervals. Deviations exceeding this anount shall be corrected by
renoving material and replacing with new material, or by reworking existing
material and conpacting it to nmeet these specifications.

3.4 TRAFFIC

Traffic shall not be allowed on the conpleted ABC course. Conpleted
portions of the ABC course nmay be opened to limted traffic, provided there
is no marring or distorting of the surface by the traffic. Heavy equi pment
shall not be permitted except when necessary to construction, and then the
area shall be protected against marring or damage to the conpl eted work.

3.5 MAI NTENANCE

The ABC shall be maintained in a satisfactory condition until the ful
paverment section is conpleted and accepted. Maintenance shall include

i mediate repairs to any defects and shall be repeated as often as
necessary to keep the area intact. Any ABC that is not paved over prior to
the onset of winter, shall be retested to verify that it still conplies
with the requirenents of this specification. Any area of ABC that is
damaged shall be reworked or replaced as necessary to conply with this
speci fication.

3.6 DI SPOSAL OF UNSATI SFACTORY MATERI ALS
Any unsuitable nmaterials that nust be renobved shall be disposed of as
directed. No additional paynents will be nade for materials that nust be

repl aced.

-- End of Section --
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SECTI ON 02741

Bl TUM NOUS PAVI NG

AMVENDMENT NO. 0001

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 117 (1995) Materials Finer than 75 m croneter
(No. 200) Sieve in Mneral Aggregates by
Washi ng

ASTM C 127 (1988; R 1993) Specific Gravity and
Absorption of Coarse Aggregate

ASTM C 128 (1993) Specific Gravity and Absorption of
Fi ne Aggregate

ASTM C 136 (1996a) Sieve Anal ysis of Fine and Coarse
Aggr egat es

ASTM C 183 (1995a) Sanpling and the Anount of Testing
of Hydraulic Cenent

ASTM D 75 (1987; R 1992) Sanpling Aggregates

ASTM D 140 (1998) Sanpling Bitum nous Materials

ASTM D 2041 (1995) Theoretical Maxi num Specific
Gravity and Density of Bitum nous Paving
M xt ures

ASTM D 2172 (1995) Quantitative Extraction of Bitunen

from Bi tum nous Paving M xtures

ASTM D 2216 (1992) Laboratory Determ nation of Water
(Moi sture) Content of Soil and Rock

ASTM D 3515 (1996) Hot-M xed, Hot-Laid Bitum nous
Pavi ng M xtures

TEXAS STATE DEPARTMENT OF HI GHMAYS AND PUBLI C TRANSPORTATI ON
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STANDARD SPECI FI CATI ONS:  ( TSDHPT)

TSDHPT- 01 (1993) Standard Specification for
Construction of Hi ghways, Streets and
Bri dges

U S. ARMY CORPS OF ENG NEERS (USACE)

CCE CRD- C 649-95 Standard Test Method for Unit Wi ght,
Marshall Stability, and Fl ow of Bitum nous
M xt ures

CCE CRD- C 652-92 Standard Test Method for Measurenent of

Reduction in Marshall Stability of
Bi t um nous M xtures caused by Imersion in
Wat er

1.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

[ AM#1] SD- 06 Product Data

Job M x Formula (JMF).

Provide JMF for the bitum nous m xture for approval by the Contracting
Oficer.

SD- 09 Reports

Bi t um nous Pavenent.
Copi es of test results.

1.3 PLANT, EQUI PMENT, MACHI NES, AND TOOLS

1.3.1 Gener a
The bitum nous plant shall be of such capacity to produce the quantities of
bi tum nous m xtures required. Hauling equipnent, paving nachines, rollers,
m scel | aneous equi pnent, and tools shall be provided in sufficient nunbers
and capacity and in proper working condition to place the bitum nous paving
m xtures at a rate equal to the plant output.

1.3.2 Strai ght edge
The Contractor shall furnish and maintain at the site, in good condition
one 3.66 m (12-foot) straightedge for each bitum nous paver. Straightedge

shal | be nade avail able for Government use. Straightedges shall be
constructed of alum numor other |ightweight metal and shall have bl ades of
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box or box-girder cross section with flat bottomreinforced to ensure
rigidity and accuracy. Straightedges shall have handles to facilitate
novenent on pavenent.

1.4  WEATHER LI M TATI ONS

Unl ess ot herwi se directed, bitum nous courses shall not be constructed when
tenperature of the surface of the existing pavement or base course is bel ow
5 degrees C.

1.5 PROTECTI ON OF PAVEMENT

After final rolling, no vehicular traffic of any kind shall be pernmitted on
t he paverment until the pavenent has cooled to 60 degrees C.

1.6 GRADE AND SURFACE- SMOOTHNESS REQUI REMENTS

Fi ni shed surface of bitum nous courses, when tested as specified bel ow,
shall conformto gradeline and el evati ons shown and to surface-snpot hness
requi renents specified.

1.6.1 Pl an G ade

The grade of the conpleted surface shall not deviate nore than 15.2 mm
(0.05 foot) fromthe plan grade.

1.6.2 Sur f ace Snoot hness

When a 3.66 m (12-foot) straightedge is laid on the surface parallel with
the centerline of the paved area or transverse fromcrown to pavenent edge,
the surface shall vary not nore than 6.4 mm (1/4 inch) fromthe

st rai ght edge.

1.7 GRADE CONTROL

Li nes and grades shall be established and maintai ned by means of |ine and
grade stakes placed at site of work in accordance with the Special Contract
Requi renents. El evations of bench marks used by the Contractor for
control Il ing pavenent operations at the site of work will be determ ned,

est abl i shed, and nai ntai ned by the Governnment. Finished pavenent

el evations shall be established and controlled at the site of work by the
Contractor in accordance with bench mark el evations furnished by the
Contracting O ficer.

1.8 SAMPLI NG AND TESTI NG

Sanpling and testing shall be the responsibility of the Contractor.
Sanpling and testing shall be performed by an approved conmercial testing
| aboratory or by the Contractor subject to approval. Unless otherw se
speci fied, sampling shall be in accordance with ASTM D 75 for aggregates,
ASTM C 183 for minieral filler, and ASTM D 140 for bitum nous materi al
Copies of test results shall be furnished to the Contracting Oficer
Approval of a source does not relieve the Contractor of responsibility for
delivery at the job site of materials neeting the requirenments herein.
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1.8.1 Tests Required
1.8.1.1 Pl ant M x

a. Hot Bin Gradations: Hot Bin gradations (cold-feed gradati on when
drumm x plant is used) shall be tested accordance with ASTM C 136 and
ASTM C 117. A mininmumof one test will be conducted per every 200 tons
of wearing course mx placed or fraction thereof, and a m ni nrum of one
test conducted per every 350 tons of internediate course mx placed or
fraction thereof.

b. Marshall Specinens: Marshall Speci nens shall be taken in
accordance with CRD-C 652-95, Method 104. At |east one set of

spci nents shall be taken per each 200 tons of wearing course m X

pl aced, and one set of speicnens shall be taken per each 350 tons on
i nternedi ate course m x placed. However, not |ess than two sets of
speci nens (three specinens per set) shall be taken in any one day
regardl ess of the quantity of nix placed.

c. Asphalt Extractions: Asphalt extractions shall be perforned in
accordance with ASTM D 2172, Method A or B. At |east one asphalt
extraction shall be conducted per day.

1.8.1.2 Field Density Tests

Field Density Tests shall be conducted in accordance with CRD C 650-95,

Met hod 100. A mninmum of one test will be conducted per every 200 tons of
wearing course mx placed or fraction thereof, and a m ni mum of one test
conduct ed per every 350 tons of internmediate course nmix placed or fraction
t her eof .

1.8.1.3 Thi ckness Measur enent

Thi ckness Measurenents shall be taken at a m ni nrum of one measurenent for
each 835 square neter of mx placed.

1.9 DELI VERY, STORAGE, AND HANDLI NG OF MATERI ALS
1.9.1 M neral Aggregates

M neral aggregates shall be delivered to the site of the bitum nous m xing
pl ant and stockpiled in such manner as to preclude fracturing of aggregate
particles, segregation, contam nation, or internmngling of different
materials in the stockpiles or cold-feed hoppers. Mneral filler shall be
delivered, stored, and introduced into the mxing plant in a manner to
precl ude exposure to noisture or other detrinental conditions.

1.9.2 Bi t um nous Materials
Bi tum nous materials shall be maintained at appropriate tenperature during
storage but shall not be heated by application of direct flame to walls of

storage tanks or transfer lines. Storage tanks, transfer |ines, and wei gh
buckets shall be thoroughly cleaned before a different type or grade of
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bitumen is introduced into the system The asphalt cenent shall be heated
sufficiently to allow satisfactory punping of the material; however, the
storage tenperature shall be maintained bel ow 150 degrees C.

1.10 ACCESS TO PLANT AND EQUI PMENT
The Contracting O ficer shall have access at all tines to all parts of the
pavi ng pl ant for checki ng adequacy of the equi pnent in use; inspecting
operation of the plant; verifying weights, proportions, and character of
mat eri al s; and checki ng tenperatures nmmintained in preparation of the
m xtures.

PART 2 PRODUCTS

2.1 HOT- M X SURFACE COURSE
Bi t um nous hot-m x surface course shall conformto the requirenents of
TSDHPT-01 for "Hot-M x Asphaltic Concrete Pavenent," |tem 340, except as
speci fied hereinafter

2.1.1 Asphalt Materi al
Asphalt nmaterial for the surface course shall be asphalt cenent AC 20
conforming to TSDHPT-01 for "Asphalts, Qls, and Emul sions," 1|tem 300.
Asphalt nmaterial shall cone froma source approved for use by the TSDHPT.
The seal nunber fromthe tank and the nunber of the TSDHPT Laboratory test
report shall be furnished tothe Contracting Oficer

2.1.2 Pavi ng M xture
Pavi ng m xture shall be Type "D'

2.1.3 State Specification Mdifications
TSDHPT Specification shall be nodified as foll ows:

a. Material retained on the 2 nm si ze sieve shall not exceed 65
percent .

b. Density and stability requirenents shall not apply.
c. Construction nethods paragraph shall not apply.
d. The neasurenent and paynent paragraph shall not apply.
2.2 PROPORTI ONI NG OF M XTURE
2.2.1 Job M x Fornmula (JMF)
The JMF for the bitum nous m xture shall be furnished to the Contracting
Oficer for approval. No paynent will be nade for m xtures produced prior
to the approval of the JM~. The fornula will indicate the percentage of

each stockpile and mneral filler, the percentage of each size aggregate,
t he percentage of bitunen, and the tenperature of the conpleted m xture
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when di scharged fromthe mxer. The tol erances specified in TSDHPT-01,
Item 340, will be allowed for asphalt content, tenperature, and aggregate
grading for tests conducted on the mx as discharged fromthe m xi ng plant.
Bi tum nous mix that deviates nore than 14 degrees C fromthe JM- shall be
rejected. The JMF nmay be adjusted during construction to i nprove paving

m xtures, as directed, without adjustments in the contract unit prices.

2.2.2 Test Properties of Bitum nous M xtures

Fi ni shed m xture shall neet requirenents descri bed bel ow when tested in
accordance with COE CRD-C 649-95. Al sanples will be conpacted with 50
bl ows of specified hamrer on each side of sanple. When bitum nous m xture
fails to neet the requirenents specified below, the paving operation shall
be stopped until the cause of nonconpliance is determ ned and corrected.

2.2.2.1 Stability, Flow, and Voids

Requirenents for stability, flow, and voids are shown in TABLES | and |1
for nonabsorptive and absorptive aggregates, respectively.

TABLE |I. NONABSORPTI VE- AGGREGATE M XTURE
I nt ernedi ate
Weari ng Course Cour se
Stability mninum new ons 2200 2200
Fl ow maxi nrum 25/100-millimeter units 20 20
Voids total mx, percent (1) 3-5 4-6
Voids filled with bitunmen, percent (2) 75- 85 65- 75

(1) The Contracting Oficer may permt deviations fromlinmts specified
when gyratory nmet hod of design is used to devel op the JM.

(2) The Contracting Oficer may permt deviation fromlinits specified for
voids filled with bitunmen in the internediate course in order to stay
within limts for percent voids total m x.

TABLE 11. ABSORPTI VE- AGGREGATE M XTURE
I nt ernedi ate
Weari ng Course Cour se
Stability mninum new ons 2200 2200
Fl ow maxi num 25/100-millimeter units 20 20
Voids total mx, percent (1) 2-4 3-5
Voids filled with bitunmen, percent (2) 80- 90 70- 80

(1) The Contracting Oficer may permt deviations fromlinmts specified
when gyratory nmet hod of design is used to devel op the JM.
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(2) The Contracting Oficer may permt deviation fromlinits specified for
voids filled with bitunmen in the internediate course in order to stay
within limts for percent voids total mx

a. Wen the water-absorption value of the entire blend of aggregate
does not exceed 2.5 percent as determ ned in accordance with ASTM C 127and
ASTM C 128, the aggregate is designated as nonabsorptive. The theoretica
specific gravity conputed fromthe apparent specific gravity or ASTM D 2041
will be used in conputing voids total mix and voids filled with bitunen,
and the m xture shall neet requirenents in TABLE |

b. When the water-absorption value of the entire blend of aggregate
exceeds 2.5 percent as deternmined in accordance with ASTM C 127 and ASTM C
128, the aggregate is designated as absorptive. The theoretical specific
gravity conmputed from ASTM D 2041 shall be used in conputing percentages of
voids total mx and voids filled with bitumen; the mi xture shall neet
requirenents in TABLE I1.

.2.2.2 Stability

The index of retained stability nust be greater than 75 percent as

determ ned by COE CRD-C 652-95. When the index of retained stability is

| ess than 75, the aggregate stripping tendencies may be countered by the
use of hydrated |line or by treating the bitunen with an approved
antistripping agent. The hydrated lime is considered as mneral filler and
shoul d be considered in the gradation requirenents. The anpunt of hydrated
lime or antistripping agent added to bitunen shall be sufficient, as
approved, to produce an index of retained stability of not |ess than 75
percent. No additional paynent will be nade to the Contractor for addition
of antistripping agent required.

PART 3 EXECUTI ON

3.

1 BASE COURSE CONDI TI ONI NG

The surface of the base course will be inspected for adequate conpaction
and surface tolerances specified in Section 02722 AGGREGATE BASE COURSE
Unsatisfactory areas shall be corrected.

.2 PREPARATI ON OF BI TUM NOUS M XTURES

Rat es of feed of aggregates shall be regulated so that the noisture content
and tenperature of aggregates will be within specified tol erances.
Aggregates, mineral filler, and bitumen shall be conveyed into the mxer in
proportionate quantities required to neet the JM~. Mxing tine shall be as
required to obtain a uniformcoating of the aggregate with the bitum nous
material. Tenperature of bitumen at tine of mxing shall not exceed 150
degrees C. Tenperature of aggregate and mineral filler in the mxer shal
not exceed 160 degrees C when bitunen is added. Overheated and carboni zed
m xtures or mxtures that foam shall not be used.

.3  WATER CONTENT OF AGGREGATES

Dryi ng operations shall reduce the water content of mxture to | ess than
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0.75 percent. The water content test will be conducted in accordance with
ASTM D 2216; the weight of the sanple shall be at |east 500 grans. |If the
wat er content is determ ned on hot bin sanples, the water content will be a

wei ght ed average based on conposition of bl end.
3.4 STORACGE OF BI TUM NOUS PAVI NG M XTURE

Storage shall conformto the applicable requirenents of ASTM D 3515;
however, in no case shall the m xture be stored for nore than 4 hours.

3.5  TRANSPORTATI ON CF BI TUM NOUS M XTURE

Transportation frompaving plant to site shall be in trucks having tight,
cl ean, snooth beds lightly coated with an approved rel easi ng agent to
prevent adhesion of the mixture to the truck bodies. Excessive releasing
agent shall be drained prior to |loading. Each |oad shall be covered with
canvas or other approved nmaterial of anple size to protect m xture from
weat her and to prevent |oss of heat. Loads that have crusts of cold,

unwor kabl e material or that have becone wet will be rejected. Hauling over
freshly placed material will not be permtted.

3.6 SURFACE PREPARATI ON OF UNDERLYI NG COURSE

Prior to placing of the internedi ate or wearing course, the underlying
course shall be cleaned of all foreign or objectionable matter with power
broons and hand broons.

3.7 PRI ME COATI NG

Surfaces of previously constructed base course shall be sprayed with a coat
of bitum nous material conformng to Section 02748 Bl TUM NOUS TACK AND
PRI ME COATS.

3.8 TACK COATI NG

Contact surfaces of previously constructed pavenent, curbs, manhol es, and
ot her structures shall be sprayed with a thin coat of bitum nous nmateri al
conformng to Section 02748 Bl TUM NOUS TACK AND PRI ME COATS

3.9 PLACI NG

Bi t um nous courses shall be constructed only when the base course or

exi sting pavenent has no free water on the surface. Bitum nous m xtures
shal |l not be placed without anple tine to conplete spreading and rolling
during daylight hours, unless approved satisfactory artificial lighting is
provi ded.

3.9.1 O fsetting Joints
The wearing course shall be placed so that |ongitudinal joints of the
wearing course will be offset fromjoints in the internedi ate course by at

| east 300 nm Transverse joints in the wearing course shall be offset by
at least 600 mMmfromtransverse joints in the internediate course.

SECTI ON 02741 Page 8



ACCOVPANYI NG AVENDVENT NO. 0001 TO SCLI Cl TATI ON NO. DACA 63- 02- B- 0009

3.

9.2 CGeneral Requirenents for Use of Mechanical Spreader

Range of tenperatures of m xtures, when dunped into the mechanica

spreader, shall be as determ ned by the Contracting Officer. M xtures
havi ng tenperatures | ess than 110 degrees C when dunped into the nechani ca
spreader shall not be used. The nechanical spreader shall be adjusted and
the speed regul ated so that the surface of the course being laid will be
snoot h and conti nuous without tears and pulls, and of such depth that, when
conpacted, the surface will conformto the cross section indicated.

Placing with respect to center |ine areas with crowned sections or high
side of areas with one-way sl ope shall be as directed. Each |ot of

material placed shall conformto requirenents specified in paragraph
ACCEPTABI LITY OF WORK. Placing of the mxture shall be as nearly

conti nuous as possible, and speed of placing shall be adjusted, as
directed, to permt proper rolling. Wen segregation occurs in the mxture
during placing, the spreadi ng operation shall be suspended until the cause
is determ ned and corrected.

. 9.3 Placing Strips Succeeding Initial Strips

In placing each succeeding strip after initial strip has been spread and
conpacted as specified below, the screed of the nechanical spreader shal
overlap the previously placed strip 50 to 75 mm and be sufficiently high so
t hat conpacti on produces a snooth dense joint. M xture placed on the edge
of a previously placed strip by the nechani cal spreader shall be pushed
back to the edge of the strip by use of a lute. Excess mxture shall be
removed and wast ed

.9.4 Handspreadi ng in Lieu of Machine Spreadi ng

In areas where the use of nmachine spreading is inpractical, the mxture
shal |l be spread by hand. Spreading shall be in a nmanner to prevent
segregation. The mixture shall be spread uniformly with hot rakes in a
| oose | ayer of thickness that, when conpacted, will conformto required
grade, density, and thickness.

.10 COVPACTI ON OF M XTURE

Rol ling shall begin as soon after placing as the mxture will bear a roller
wi t hout undue displacenment. Delays in rolling freshly spread m xture will
not be permtted. After initial rolling, prelimnary tests of crown,
grade, and snoot hness shall be nmade by the Contractor. Deficiencies shal
be corrected so that the finished course will conformto requirenents for
grade and smoot hness specified herein. Crown, grade, and snoothness wil |
be checked in each | ot of conpleted pavenent by the Contracting O ficer for
conpliance [ AM#1] and will be eval uated as specified in paragraph
ACCEPTABLI LI TY OF WORK. After the Contractor is assured of neeting crown,
grade, and snobot hness requirenents, rolling shall be continued until a mat
density of 97.0 to 100.0 percent and a joint density of 95.0 to 100.0
percent of density of |aboratory-conpacted specinens of the sanme m xture is
obtained. [AM¢l] The density will be determ ned and eval uated as
specified in paragraph ACCEPTABILITY OF WORK. Pl aces i naccessible to
rollers shall be thoroughly conmpacted with hot hand tanpers.

SECTI ON 02741 Page 9



ACCOVPANYI NG AVENDVENT NO. 0001 TO SCLI Cl TATI ON NO. DACA 63- 02- B- 0009

3.10.1 Correcting Deficient Areas

M xtures that beconme contanmi nated or are defective shall be renoved to the
full thickness of the course. Edges of the area to be renoved shall be cut
so that sides are perpendicular and parallel to the direction of traffic
and so that the edges are vertical. Edges shall be sprayed with bitum nous
materials conformng to Section 02748 Bl TUM NOUS TACK AND PRI ME COATS
Fresh paving nmixture shall be placed in the excavated areas in sufficient
guantity so that the finished surface will conformto grade and snpot hness
requi renents. Paving mxture shall be conpacted to the density specified
herein. Skin patching of an area that has been rolled shall not be
permtted.

3.11 JO NTS
3.11.1 Cener a

Joi nts between ol d and new pavenents, between successive work days, or
joints that have becone cold (less than 80 degrees C) shall be nmade to
ensure continuous bond between the old and new sections of the course. All
joints shall have the sane texture and snoot hness as other sections of the
course. Contact surfaces of previously constructed pavenents coated by
dust, sand, or other objectionable material shall be cleaned by brushing or
shal |l be cut back as directed. Wen directed by the Contracting O ficer
the surface agai nst which new material is placed shall be sprayed with a
thin, uniformcoat of bitum nous material confornmng to Section 02748

Bl TUM NOUS TACK AND PRI VE COATS. Material shall be applied far enough in
advance of placenent of a fresh mxture to ensure adequate curing. Care
shal |l be taken to prevent danmge or contami nation of the sprayed surface

3.11.2 Transverse Joints

The roller shall pass over the unprotected end of a strip of freshly placed
material only when placing is discontinued or delivery of the mxture is
interrupted to the extent that the material in place may becone cold. In
all cases, prior to continuing placenent, the edge of previously placed
paverment shall be cut back to expose an even vertical surface for ful

t hi ckness of the course. In continuing placenent of a strip, the
nmechani cal spreader shall be positioned on the transverse joint so that
sufficient hot mxture will be spread to obtain a joint after rolling that

conforms to the required density and snpot hness specified herein

3.11.3 Longi tudi nal Joints
Edges of a previously placed strip shall be prepared such that the pavenent
in and i mredi ately adjacent to the joint between this strip and the

succeeding strip neets the requirenents for grade, snoothness, and density
speci fi ed.

[ AM#1] 3. 12 ACCEPTABI LI TY OF WORK

[AV¥1]3.12.1 Density

The average mat and joint densities will be expressed as a percentage of
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the | aboratory density.

[AV#1]3.12.2 Field Density

The field density will be determned and conpared with TABLE Ill. The
percent paynent based on density shall be the | owest val ue determ ned from
TABLE Ill. The percent paynent based on mat density will be for all of the

material placed in the lot. The percent paynent based on joint density
will be for the anbunt of material represented by an area equal to the | ot
joint length by 3 m wide not to exceed the | ot size.

TABLE 111. PERCENT PAYMENT BASED ON DENSI TY
Average Mat Density Per cent Average Joint Density
(4 Cores) Paynent (4 Cores)
97.0-100.0 100.0 95. 0-100.0
96.9 100.0 94.9
96.8-100.1 99.9 94.8
96.7 99.8 94.7
96. 6-100. 2 99.6 94. 6
96.5 99.4 94.5
96. 4-100. 3 99.1 94. 4
96. 3 98.7 94.3
96.2-100. 4 98.3 94.2
96.1 97.8 94.1
96. 0-100. 5 97.3 94.0
95.9 96. 3 93.9
95.8-100. 6 94.1 93.8
95.7 92.2 93.7
95. 6-100.7 90. 3 93.6
95.5 87.9 93.5
95.4-100. 8 85.7 93.4
95.3 83.3 93.3
95.2-100.9 80. 6 93.2
95.1 78.0 93.1
95.0-101.0 75.0 93.0
bel ow 95. 0,
above 101.0 rej ect bel ow 93. 0

-- End of Section --
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SECTI ON 02763
PAVEMENT MARKI NGS

AMVENDMENT NO. 0001

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.
U S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

FS TT-P-1952 (Rev D; Canc. Notice 1) Paint, Traffic and
Airfield Marking, Waterborne (Metric)

1.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Equi prent; G
Li sts of proposed equi pnent, including descriptive data, and
notifications of proposed Contractor actions as specified in this
section. List of renoval equipnent shall include descriptive data
i ndi cating area of coverage per pass, pressure adjustnent range,

tank and flow capacities, and safety precautions required for the
equi pnent operation.

Conposi tion Requirenents.

Manufacturer's current printed product description and Materi al
Safety Data Sheets (MSDS) for each type paint/color proposed for
use.

Qualifications.

Docunent certifying that personnel are qualified for equi pnent
operation and handling of chemcals.

SD- 06 Test Reports

Sanpl i ng and Testi ng.
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Certified copies of the test reports, prior to the use of the
materials at the jobsite. Testing shall be perforned in an
approved i ndependent | aboratory.

[ AM#1]

1.3 DELI VERY AND STORAGE

Al materials shall be delivered and stored in seal ed containers that

pl ai nly show t he desi gnated nanme, formula or specification nunber, batch
nunber, color, date of manufacture, manufacturer's nane, and directions,
all of which shall be plainly legible at tinme of use.

1.4 EQUI PVENT

Al'l machines, tools and equi pnent used in the performance of the work shal
be approved and mmintained in satisfactory operating condition. Equipnent
operating on roads and runways shall display |ow speed traffic markings and
traffic warning lights.

1.4.1 Pai nt Application Equi prent

The equi pnent to apply paint to pavenents shall be a self-propelled or
nobi | e-drawn pneumati c spraying nachine with suitable arrangenents of
atom zi ng nozzles and controls to obtain the specified results. The
machi ne shall have a speed during application not |ess than 8 kiloneters
per hour (5 nph), and shall be capable of applying the stripe widths

i ndi cated, at the paint coverage rate specified in paragraph APPLI CATI ON
and of even uniformthickness with clear-cut edges. Equiprment used for
mar ki ng streets and hi ghways shall be capable of placing the prescribed
nunber of lines at a single pass as solid lines, intermttent lines or a
conbination of solid and intermttent |ines using a maxi mum of two
different colors of paint as specified. The paint applicator shall have
pai nt reservoirs or tanks of sufficient capacity and suitable gauges to
apply paint in accordance with requirenents specified. Tanks shall be
equi pped with suitable air-driven nechanical agitators. The spray
nmechani sm shal |l be equi pped with quick-action val ves conveniently | ocated,
and shall include necessary pressure regulators and gauges in full view and
reach of the operator. Paint strainers shall be installed in paint supply
lines to ensure freedomfromresi due and foreign matter that nmay cause

mal functi on of the spray guns. Pneunatic spray guns shall be provided for
hand application of paint in areas where the nobile paint applicator cannot
be used.

1.4.2 Surface Preparation Equi pnent
1.4.2.1 Sandbl asti ng Equi pnment

Sandbl asti ng equi pnrent shall include an air conpressor, hoses, and nozzles
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of proper size and capacity as required for cleaning surfaces to be

pai nted. The conpressor shall be capable of furnishing not |ess than 70.8
liters per sec (150 cfm of air at a pressure of not |less than 620 kPa (90
psi) at each nozzle used, and shall be equipped with traps that will

mai ntain the conpressed air free of oil and water

1.4.2.2 Wat er bl ast Equi pnent

The water pressure shall be specified at 17.9 MPa (2600 psi) at 60 degrees
C (140 degrees F) in order to adequately clean the surfaces to be nmarked.

1.4.3 Mar ki ng Renoval Equi pnent

Equi pnent shall be nounted on rubber tires and shall be capable of renoving
mar ki ngs from the pavenent w thout dammgi ng the pavenent surface or joint
seal ant. Waterbl asting equi prent shall be capabl e of producing an

adj ustabl e, pressurized streamof water. Sandbl asting equi pnent shal

i nclude an air conpressor, hoses, and nozzles. The conpressor shall be
equi pped with traps to maintain the air free of oil and water

1.4.3.1 Shot bl asti ng Equi pnment

Shot bl asti ng equi pnent shall be capabl e of producing an adj ustabl e depth of
renoval of marking and pavenent. Each unit shall be self-cleaning and

sel f-contained, shall be able to confine dust and debris fromthe
operation, and shall be capable of recycling the abrasive for reuse.

1.4. 4 Traffic Controls

Sui tabl e warni ng signs shall be placed near the beginning of the worksite
and wel |l ahead of the worksite for alerting approaching traffic fromboth
directions. Small markers shall be placed al ong newly painted lines or
freshly placed raised narkers to control traffic and prevent danage to
new y painted surfaces or displacenment of raised pavenent narkers.

Pai nti ng equi pnrent shall be marked with | arge warning signs indicating

sl ow nmovi ng pai nting equi prent in operation

1.5 HAND- OPERATED, PUSH- TYPE MACHI NES

Al'l machines, tools, and equi pnment used in performance of the work shall be
approved and nmintained in satisfactory operating condition. Hand-operated
push-type nachi nes of a type conmmonly used for application of paint to
paverment surfaces will be acceptable for marking small streets and parking
areas. Applicator machine shall be equi pped with the necessary paint tanks
and spraying nozzles, and shall be capable of applying paint uniforny at
coverage specified. Sandblasting equi pnent shall be provided as required
for cleaning surfaces to be painted. Hand-operated spray guns shall be
provi ded for use in areas where push-type nmachi nes cannot be used.

1.6 MAI NTENANCE OF TRAFFI C
1.6.1 Roads, Streets, and Parking Areas

When traffic nust be rerouted or controlled to acconplish the work, the
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necessary warni ng signs, flagpersons, and rel ated equi pnent for the safe
passage of vehicles shall be provided.

1.7 WEATHER LI M TATI ONS FOR REMOVAL

Paverment surface shall be free of snow, ice, or slush. Surface tenperature
shall be at |east 5 degrees C and rising at the begi nning of operations,
except those involving shot or sand blasting. Qperation shall cease during
t hunderstorns. Operation shall cease during rainfall, except for

wat er bl asti ng and renoval of previously applied chenmcals. Wterblasting
shal | cease where surface water accumul ation alters the effectiveness of
materi al renoval

PART 2 PRODUCTS
2.1 PAI NT

The paint shall be honmbgeneous, easily stirred to snpboth consistency, and
shal |l show no hard settlement or other objectionable characteristics during
a storage period of 6 nonths. Paints for roads, and streets shall conform
to FS TT-P-1952, color as indicated. Pavenent marking paints shall conmply
with applicable state and |ocal |aws enacted to ensure conpliance with
Federal Clean Air Standards. Paint nmaterials shall conformto the
restrictions of the local Air Pollution Control District.

2.2 SAMPLI NG AND TESTI NG

Mat eri al s proposed for use shall be stored on the project site in seal ed
and | abel ed containers, or segregated at source of supply, sufficiently in
advance of needs to allow 60 days for testing. Upon notification by the
Contractor that the naterial is at the site or source of supply, a sanple
shal | be taken by random sel ection from seal ed contai ners by the Contractor
in the presence of a representative of the Contracting Oficer. Sanples
shall be clearly identified by designated nane, specification nunber, batch
nunber, manufacturer's fornul ati on nunber, project contract nunber,

i ntended use, and quantity involved. Testing shall be perforned in an
approved i ndependent | aboratory. |If materials are approved based on
reports furnished by the Contractor, sanples will be retained by the
CGovernment for possible future testing should the material appear defective
during or after application

PART 3 EXECUTI ON
3.1 SURFACE PREPARATI ON

Surfaces to be marked shall be thoroughly cl eaned before application of the
paverment marking material. Dust, dirt, and other granular surface deposits
shal | be renoved by sweeping, blowing with conpressed air, rinsing with

wat er or a conbi nation of these nmethods as required. Rubber deposits,
surface | aitance, existing paint markings, and other coatings adhering to

t he pavenent shall be conpletely renoved with scrapers, wre brushes,

sandbl asti ng, approved chem cals, or nechanical abrasion as directed.

Areas of old pavenent affected with oil or grease shall be scrubbed with
several applications of trisodi um phosphate solution or other approved
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det ergent or degreaser, and rinsed thoroughly after each application

After cleaning, oil-soaked areas shall be sealed with cut shellac to
prevent bl eeding through the new paint. Pavenent surfaces shall be all owed
to dry, when water is used for cleaning, prior to striping or narking.
Surfaces shall be recleaned, when work has been stopped due to rain

3.1.1 O eani ng Exi sting Pavenent MarKkings

In general, markings shall not be placed over existing pavenent mnarKking
patterns. Existing pavenent nmarkings, which are in good condition but
interfere or conflict with the newy applied marking patterns, shall be
renoved. Whenever grinding, scraping, sandblasting or other operations are
perfornmed the work nust be conducted in such a manner that the finished
paverment surface is not danaged or left in a pattern that is msleading or
confusing. Wen these operations are conpleted the pavenent surface shal
be blown off with conpressed air to renove residue and debris resulting
fromthe cl eani ng work.

3.2  APPL| CATI ON
Al'l pavenent nmarkings and patterns shall be placed as shown on the plans.
3.2.1 Pai nt

Pai nt shall be applied to clean, dry surfaces, and only when air and
paverment tenperatures are above 5 degrees C and | ess than 35 degrees C.
Pai nt tenperature shall be nmaintained within these sanme limts. New
asphalt pavenent surfaces and new Portland concrete cenent shall be all owed
to cure for a period of not |ess than 30 days before applications of paint.
Pai nt shall be applied pneunatically with approved equi pnent at rate of
coverage specified . The Contractor shall provide guide |ines and
tenpl ates as necessary to control paint application. Special precautions
shal |l be taken in marking nunbers, letters, and synbols. Edges of narkings
shal | be sharply outlined.

3.2.1.1 Rate of Application
a. Nonreflective Markings: Paint shall be applied evenly to the
paverment surface to be coated at a rate of 2.9 plus or mnus 0.5 square

neter per liter.

3.2.1.2 Dryi ng

The maxi mum drying time requirenents of the paint specifications will be
strictly enforced to prevent undue softening of bitunen, and pickup
di spl acenent, or discoloration by tires of traffic. |If there is a delay in

drying of the markings, painting operations shall be discontinued unti
cause of the slow drying is determ ned and corrected.

3.2.2 Ther nopl asti ¢ Conpounds
Ther nopl asti ¢ pavenent narkings shall be placed upon dry pavenent; surface

dry only will not be considered an acceptable condition. At the tine of
installation, the pavenent surface tenperature shall be a mninumof 5
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degrees C and rising. Thernoplastics, as placed, shall be free fromdirt
or tint.

3.2.2.1 Longi t udi nal Mar ki ngs
Al'l centerline, skipline, edgeline, and other |ongitudinal type narkings
shall be applied with a nobile applicator. Al special narkings,
crosswal ks, stop bars, |egends, arrows, and sinilar patterns shall be

placed with a portable applicator, using the extrusion nethod.

-- End of Section --
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SECTI ON 02925

ESTABLI SHVENT OF TURF
9/ 2000
AMVENDMENT NO. 0001

PART 1 GENERAL
1.1 REFERENCES

The foll owing publications of the issues |isted below, but referred to
thereafter by basic designation only, forma part of this specification to
the extent indicated by the references thereto:

ASSOCI ATI ON OF OFFI Cl AL ANALYTI CAL CHEM STS ( ACAQ)
AQAC- 01 O ficial Methods of Analysis
COWWERCI AL | TEM DESCRI PTI ONS ( CI D)

CID A-A-1909 (Basic; Notice 1; Canc. Notice 2)
Fertilizer

1.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD-01 Preconstruction Submttals

Notification of Sources; G {AMt0001} ED.

The Contractor shall notify the Contracting O ficer for approval,
in witing, the sources fromwhich the following materials will be
furni shed:

Sod

Construction Equi pment List; G {AWO0001} ED.

Prior to planting operations, the Contractor shall furnish for
approval, notification of the types of equi pment, including
descriptive data, the Contractor proposes to use in turfing
operations such as preparation of ground surface, sod-cutting,
seedi ng, nowi ng, and wateri ng.

SD- 06 Test Reports
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Soil; G {AwW0001} ED.

Fertilizer; G {AW0001} ED.

Seed ; G { AMt0001} ED.

Test reports of sanples of fertilizer and seed shal

C130SQOP

be signed and

certified by the testing |aboratory. Testing |aboratories used by
the Contractor shall be approved by the Contracting O ficer

SD-07 Certificates

Fertilizer{ AM#0001}

Bul k deliveries of fertilizer shall be acconpanied by a

certificate indicating net pounds furnished, chenica

anal ysi s,

nane, trade nane, and warranty of the supplier of the fertilizer.

Seed{ AM¥0001}

The Contracting O ficer shall be furnished signed copies of
certificates fromthe seed vendor, certifying that each container
of seed delivered is |abeled in accordance with Federal Seed Act
and is at least equal to requirenents specified. This
certification shall be obtained fromthe vendor and shall be

furnished on or with all copies of seed invoices.

SD-07 Certificates

Signed, certified copies of the follow ng reports shall be

subm tted

Fertilizer{ AM#0001}

I nvoi ces obtained fromthe vendor shall indicate quantities and

grade of each fertilizer furnished.

Seed{ AM¥0001}

I nvoi ces shall be obtained fromthe vendor

O ficial Seed Analysis or Oficial Seed Tags{ AMt0001}

btained fromthe vendor. The official seed analysis or the
official seed tags shall be furnished with all copies of the seed

i nvoi ces.
1.3 | NSPECTI ON AND TESTS
1.3.1 Soi

otain no fewer than four sanples of top soil to be tested.
to testing |aboratory. Laboratory to test soil for: Genera

Submit sanpl es
texture

classification, percent organic material, PH, conductivity (soluble salts),
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cal cium phosphorous, potassium nitrogen, nmagnesium zinc, and iron
otain and submit witten Lab Report with reconmmendations of Botanist for
soil ammending, and fertilizing for planning materials specified.

1.3.2 Fertilizer

Sanpl es of each lot of fertilizer shall be tested by the Contractor upon
request of the Contracting Oficer. Sanpling and testing shall be in
accordance with the ACAC-01 O ficial Methods of Analysis, at the discretion
of Contracting Oficer. The enpty fertilizer bags shall be retained, and
upon conpletion of the project, a final check of total quantities of
fertilizer used will be made against the total area treated. |If mininum
rates of application have not been net, additional quantities of these
materials shall be distributed as directed to nake up m ni nrum application
speci fi ed.

1.3.3 Seed

Each | ot of seed may be sanpled and tested in accordance with | atest USDA
Rul es and Regul ati ons under the Federal Seed Act at the discretion of the
Contracting O ficer. Such sanpling and testing shall be nade by or under
t he supervision of the Governnent. |f these tests reveal the seed to be
bel ow the specified pure live seed content, the Contractor shall be
required to plant additional seed to conpensate for the deficiency at no
additional cost to the Government. The seed test will be conducted by the
State Seed Laboratory.

1.3. 4 Sod

Not |l ess than five days prior to commencenent of soddi ng operations, the
Contracting O ficer shall be notified of the off-site sources from which
sod is to be furnished. Sod shall be inspected prior to and during |aying
operations; sod that fails to neet requirenents shall be rejected.
Rejected material, if suitable, may be pul verized and used for filling.
The average thickness of the sod will be determ ned at the sodding site as
follows: 11 randomsods will be stacked on a flat surface; the thickness
fromthe base of the bottomsod to the base of the top sod will be
neasured, and that thickness divided by 10.

1.3.5 Mul ch

Not |l ess than five days prior to commencenent of nul ching operations the
Contracting O ficer shall be notified of sources fromwhich nmulch materials
are available and the quantities thereof. Representative sanples of the
mat eri al proposed for use shall be submitted for approval. A weight
certificate signed by a public weigher shall be furnished for each | oad of
mul ch used on the site. The weight certificates shall be furnished prior
to applying the mulch. The mulch material shall be unl oaded and stacked in
an orderly manner.

1.4 PAYNMENT

No paynent or partial payment will be made for work covered by this section
of the specifications until all portions of this section, including
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mai nt enance of turfing work, are adequately perforned and accepted, as
determ ned by the Contracting Oficer

1.5 DELI VERY AND STORAGE

1.5.1 Del i very

1.5.1.1 Fertilizer
Fertilizer shall be delivered to the site in original, unopened bags or
ot her conveni ent containers, each fully |abeled, confornmng to the
applicable State fertilizer | aws, and bearing the nane, trade nane or
trademark, and warranty of the producer. |In |lieu of bags or containers,
fertilizer may be furnished in bulk. Bulk deliveries shall be acconpani ed
by a certificate conform ng to paragraph 1.3 SUBM TTALS, SD- 13 Certificates.

1.5.1.2 Seed

Seed shall be furnished in sealed, standard containers unless witten
exception is granted.

1.5.2 St or age
1.5.2.1 Storage Area
Materials shall be stored in areas designated by the Contracting Oficer
1.5.2.2 Seed and Fertili zer
Seed and fertilizer shall be stored in dry |ocations away from contam nants.
1.5.2.3 Sod
Sod shall be lightly sprinkled with water, covered with noist burlap, straw
or other covering; and protected from exposure to wind and direct sunlight
until planted. Covering shall be provided that will allowair to circulate
and prevent internal heat from building up
PART 2 PRODUCTS
2.1 MATERI ALS
2.1.1 Fertilizer for Fertilizing
Fertilizer shall be comercial grade, free flowing, uniformin conposition
and conformng to CID A-A-1909. G anular Fertilizer: As reconmmended by
the soil test.
2.1.2 Fertilizer for Refertilizing
Fertilizer for refertilizing shall be anmoni um sul phate contai ning 21
percent nitrogen or anmmoniumnitrate containing 33 percent nitrogen

uniformin conposition, free flowing, and suitable for application with
approved equi prent .
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2.1.3 Organic Materi al

Deconposed organic material such as well-aged cow nmanure, sphagnum peat,
conpost, or hunus, elastic and honbgeneous; free of deconposed coll oida
resi due, wood or trash; ph between 5.9 and 7.0; mininum 60 percent organic
matter by weight; salt;t content |less than 2 MVHO CM naxi num 15 percent
noi sture content.

2.1. 4 Seed

Seed | abel ed in accordance with USDA Rul es and Regul ati ons under the
Federal Seed Act shall be furnished. Seed that is wet or noldy or that has
been otherwi se damaged in transit or storage will not be acceptable. The
seed shall be free of field bindweed, hedgeweed, and nutgrass seed. Seed
shall not contain other noxi ous weed seed in excess of the limts allowable
under the Federal Seed Act and applicable State seed | aws. Seed | abel ed
as mxture or pasture mxture will not be acceptable. Common Bernudagrass
seed shall not contain in excess of 3 percent of giant strains of

Ber nudagrass. Each seed container shall bear the date of the | ast

germ nati on which date shall be within a period of six nonths prior to
conmmencenent of planting operations.

2.1.4.1 Seed M xture

Seed with the follow ng percentage by weight of pure live seed in each |ot
shal |l be furnished. Wed seed shall not exceed one percent.

Per cent
Irrigated Seed of Pure Hul | ed
or
Common Nane Scientific Name Li ve Seed Unhul | ed
Conmon Ber nudagr ass Cynodon dactyl on 82 Hul | ed
Per cent
Non-Irrigated Seed of Pure Hul | ed or
Common Nane Scientific Name Li ve Seed Unhul | ed
Buf fal o Grass Buchl oe dactyl oi des 75 Hul | ed- soak
"Texoka" & chill treated
Ber nudagr ass Cynodon Dactyl on 82 Hul | ed
NOTE:

% Purity tinmes (% Germination plus % hard or dornant seed) =%ure |ive seed
100

2.1.5 Sod
Sod containing a dense cover of growing or living grass shall be provided.

Living grass is defined as grass that is seasonably dormant during a cold
or dry season and capable of renewing growh after the dormant period. At
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| east 90 percent of the plants in the sod shall be Common Bernudagrass. Sod
shal | be procured from areas having growi ng conditions simlar to those
areas on which the sod is to be used. Sod shall be furnished that is free
of noxi ous weeds and undesirable plants, stones, roots of trees, and other
materials that hinder the devel opnent and mmi ntenance of sod. Vegetation
nore than three inches in height shall be cut to two inches or |ess, and
hay and other | oose materials on the surface shall be renoved at |east 5
days before the sod is lifted. Sod shall be procured from areas contai ning
clay or clay loamtopsoil. Sod shall have such density that when it is cut
in strips one foot wide, it can be lifted and handl ed wi thout breaking.
When the sod is cut, the height of the grass shall not exceed two inches.
Sod shall be cut with an approved sod cutter to provide an average

thi ckness of 38 mm. All sod shall be furnished by the Contractor from
approved sources off the site.

2.1.6 Wat er

Water shall be free fromoil, acid, alkali, salt, and other substances
harnful to growmh of grass, and shall be froma source approved prior to
use.

2.1.7 Mul ch

Acceptabl e nulch shall be baled, bright, native prairie hay, such as
broonmsedge bl uestem Ilittle bluestem big bluestem swtchgrass, and

i ndi angrass, or hay of other grasses and sedges having the equivalent in

| eafiness, structure and fibre strength. Bernudagrass hay, cereal grain
straw (such as oat and wheat), and forage sorghuns, including Johnson
grass, will not be accepted. Hay material which has passed through a seed
harvesting conbine or a thresher will not be acceptable. A m ninmum of 50
percent of weight of the herbage making up the material shall be 250 mm in
length or longer. Milch material which contains an excessive quantity of
mat ure seed of noxious weeds or other species, including crops which would
be detrimental to the grasses planted on the nul ched areas or provide a
nmenace to surrounding farmlands, will not be acceptable. Discolored,

weat hered, brittle hay or any hay harvested during the dornant season will
not be acceptabl e.

PART 3 EXECUTI ON
3.1 GENERAL

The turfing work shall be acconplished only when satisfactory results can
be expected. Wen conditions such as drought, excessive noisture, high

wi nds, or other factors prevail to such an extent that satisfactory results
are not likely to be obtained the Contracting O ficer nmay, at his own

di scretion, stop any phase of the work. The work shall be resuned only
when, in the opinion of the Contracting Oficer, the desired results are
likely to be obtained. Al turfing operations shall be conducted across
the slope. Establishment of turf shall be acconplished on all unpaved
graded and di sturbed areas that are the result of the Contractor's
operations. Hydromulching will not be accepted.

3.2 PLANTI NG SEASON
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The planting season for spring turfing work shall be from1 April to 1 June
; planting shall be acconplished during the first planting season, or
portion thereof (but not |ess than 15 days), follow ng substantia

conpl etion of building construction.

3.3 SEQUENCE OF TURFI NG

Turfing operations shall be perfornmed in the foll owi ng sequence; fertilize,
prepare ground surface, spot-sod Commobn Bernmudagrass, over-seed with Conmon
Ber nudagr ass, water, now and refertili ze.

3.4 MULCHI NG

The mul ching work shall be acconplished only when satisfactory results can
be expected. Wen conditions such as drought, excessive noisture, high

wi nds, or other factors prevail to such an extent that satisfactory results
are not likely to be obtained the Contracting Oficer nmay, at his own

di scretion, stop any phase of the work. The work shall be resuned only
when, in the opinion of the Contracting Oficer, the desired results are
likely to be obtained. Al nulching operations shall be conducted across
the slope. Milching shall be acconplished as indicated on the draw ngs and
as specified herein.

3.5 MJULCHI NG PRI OR TO PLANTI NG

During periods when turfing is not approved in PART 3 paragraph PLANTI NG
SEASON, hay nulch shall be applied at the rate of 3 netric tons per hectare
following limng and tilling. Hay nulch will then be anchored.

3.6 APPLI CATI ON OF FERTI LI ZER

Fertilizer shall be applied not nore than 24 hours in advance of tilling
operations. The fertilizer distributor box shall be equipped with baffle
pl ates to prevent downward novenent of fertilizer when operating on the
slope. Fertilizer shall be distributed with a fertilizer distributor (Ezee
Fl ow) or approved equal. Fertilizer shall be uniformy distributed at the
rate recomended by the soil report. As a basis of bid, use a rate of 560
kg of 16-20-0 or equal per hectare prior to tilling.

3.6.1 Refertilizing

The planted areas shall be refertilized 5 weeks after commrencenent of

mai nt enance operations, with refertilizing conpleted not |ater than 3 days
after commencenent. Fertilizer shall be applied at the rate of 159 kg of
amoni um sul phate or of anmmoniumnitrate per hectare wusing a fertilizer
di stributor (Ezee Flow or approved equal). Fertilizer shall be applied
when the vegetation is dry. The refertilized areas shall be watered as
speci fied for MAI NTENANCE OF TURFI NG WORK wi thin 24 hours follow ng
refertilizing operations.

3.7 MULCHI NG

3.7. 1 Appl yi ng Ml ch
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Mul ch shall be spread uniformy in a continuous blanket, using 7.8 netric
tons per hectare . Milch shall be spread by hand or by an approved

bl ower-type mul ch spreader. Blower-type nulch spreaders shall be adjusted
and operated in such manner to prevent excessive breakage of the mulch
material. |If this cannot be acconplished, the mulch shall be spread by
hand. Care shall be exercised to insure that all wire frombaled hay is
collected as it is renmoved fromthe bale and then renoved fromthe site.
Mul chi ng shall be started at the windward side of relatively flat areas, or
at the upper part of a steep slope, and continued uniformy until the area
is covered. The mulch shall not be bunched.

3.7.1.1 Mul ching Prior to Planting

During periods when turfing not approved in PART 3 paragraph PLANTI NG
SEASON, hay nulch shall be applied at the rate of 7.8 netric tons per
hectare following fertilizing and tilling. Hay mulch will then be
anchor ed.

3.7.2 Anchoring Ml ch

I mredi ately follow ng spreading, the nulch shall be anchored in the soil to
a depth of 50 mMmmto 76 mm. An approved nachi ne equal to a disk harrow

wi th cupped di sks renmoved and replaced with straight rolling coulters
spaced not nore than 203 nm apart and havi ng edges approxi mately 3.2 mm
wi de shall be used to anchor the mulch. The nachine shall be wei ghted and
operated in such nmanner to secure the hay firmy in the ground to forma
soi | - binding mul ch and prevent |oss or bunching of the hay by wind. The
nmul ch anchoring machi ne shall be as nanufactured by the Finn Equi pnent Co.
of Cincinnati, GChio, or approved equal. The mulch nachine shall be
anchored as required to prevent downward novenent of the equi pment and the
formation of ridges and ruts. Suitable anchoring equi prment shall be on
hand and ready for use prior to applying the mulch. The coulters shall be
at least 10 inches in dianmeter. Milch shall be secured within 24 hours
after spreading of mulch. The nunber of passes needed, not to exceed
three, will be determ ned by the Contracting Oficer

3.7.3 Mai nt enance of Ml ched Areas

Mul ch shall be maintained until Conmencenent of turfing operations, then
mul ch shall be incorporated into the topsoil during preparation of ground
surface for planting operations. Mintenance shall consist of providing
protection against traffic by erecting barricades and pl aci ng warni ng
signs. Damage shall be repaired, and mulch material that has been renopved
by wi nd or other causes shall be replaced and secured.

3.8 PREPARATI ON OF GROUND SURFACE
3.8.1 Gener a
Equi pnent, in good condition, shall be provided for the proper preparation

of the ground. Equi pnent shall be subject to approval before work is
started.
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3.8.2 C earing

Prior to grading and tilling, vegetation that may interfere with operations
shal | be nowed, grubbed, and raked. The collected naterial shall be

renoved fromthe site. The surface shall be cleared of stunps, and stones
larger than 25 nm in dianmeter, and roots, cable, wire, and other materials
that m ght hinder the work or subsequent nmintenance shall al so be renpved.

3.8.3 Gradi ng

Previ ously established grades shall be naintained on the areas to be
treated in a true and even condition, and necessary repairs shall be nade
to previously graded areas. All surfaces shall be left in a snooth
condition to prevent formation of depressions. Areas having i nadequate
drai nage as indicated by the ponding of water near foundations, walks,
driveways, or on other areas shall be filled or graded to drain as directed
by the Contracting Officer. Ruts, deep tracks, dead furrows, and ridges
shal |l be elimnated and the necessary replanting acconplished prior to
acceptance of the conpleted work. The finished grade shall be such that
after the various turfing operations, the planted grade will be 25 nm

bel ow t he adj acent surfaced grade of wal ks, drives, and curbs.

3.8.4 Soi | Amendnment Applications

Spread 20 mmthi ckness organic material, anmendnents, and fertilizers
recommended by soil report over ground surface. As a basis for bid, apply
25 gm Di anpni um Phosphate and 3 gmiron sulfate per square neter.

3.8.5 Till age

After the areas have been brought to the grades shown and soil ammendnents
applied, tillage shall be acconplished in such manner as to destroy

exi sting vegetation, to thoroughly m x amendnments and to prepare an
acceptabl e seed bed. The Contractor shall utilize tractors with adequate
hor sepower and heavy duty tillage equi pnent in acconplishing the specified
tillage operations. All areas shall be tilled with a heavy duty disk or
chi sel type breaking plow foll owed by disking with a disk harrow, and
snoothing with a weighted spi ke tooth harrow, railroad irons, or bridge
tinmber float drag. Wen a chisel plowis used the chisels shall be set not
to exceed 250 nm apart, and the areas shall be cross or double tilled.
Lawn areas shall be left snooth for | awn purposes and other areas shall be
| eft snmooth for ease of nowing. Depth of tillage shall be 100 mm.

3.9 SODDI NG

3.9.1 ot ai ni ng and Handl i ng Sod
After inspection and approval of the source of sod, the sod shall be cut
into squares or rectangul ar sections, exercising care to retain the native
soil on the roots of the sod during stripping, transporting, and planting.
Sod shall be transplanted within 24 hours after the sod is stripped, unless

stored in a satisfactory manner. |If sod is stacked it shall be placed
roots to roots or grass to grass. Sod shall be kept noist during delivery
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and while in stacks. Sod shall be protected from exposure to wi nd and sun
and fromfreezing. Sod shall be cut and noved only when the soil noisture
conditions are such that favorable results can be expected.

Rect angul ar sections of sod may vary in length but shall be of equal wdth
and of a size that permts the sod to be lifted and rolled wi thout

breaki ng. Sod shall not be dunped fromvehicles. Wen soil is too dry,
perm ssion to cut sod will be granted only after the ground has been

wat ered sufficiently to noisten the ground to the depth to which sod is to
be cut. Danmmged sod will be rejected. The sod shall be cut with an

approved sod cutter.
3.9.2 Pl aci ng Sod

When authorized in witing, sodding may be performed during dry weather or

peri ods of drought, provided the ground is watered sufficiently to noisten

the soil adequately to the depth to which sod is to be cut and provided the
area to be sodded is thoroughly watered to a depth of at l[east 100 nm

prior to placing sod.

3.9.2.1 Spot Soddi ng

Sod shall be cut into blocks at least 100 mm square. The individua

pi eces of sod shall be placed in a staggered formation in 460 mmrows on
460 mm centers with the turf side up. The sod shall be placed in holes or
furrows whi ch have been opened to a depth conparable to the thickness of
the sod. The sod shall be pressed firmy into the soil with foot pressure
or by tanping. The soil shall be filled in around the sides of the sod by
hand raking, leaving a snmooth surface free of undulations. 1In no case
shall the top of the planted sod be covered with soil except on the extrene
outer edges. Wthin 8 hours after commencenent of the planting of the sod,
the planted area shall be conpacted with one or nore passes of a snopoth
surface steel roller or with a Brillion seeder, weighing 72 kg to 86 kg per
i near neter

3.10 PLANTI NG SEED

The Contractor shall conduct seedi ng equi pnent calibration tests in the
presence of the Contracting Oficer as a neans of deternining the equi pment
setting to plant the seed at the specified rates. |f unplanted skips and
areas are noted after germ nation and growh of the grass, the Contractor
shall be required to seed the unplanted areas with the grass or grasses
that were to have been planted at no additional cost to the Governnent.
Seed boxes shall be kept at least half full during seeding operations to

i nsure even distribution of seed over all the areas seeded. Seedi ng

equi pnment operating on slopes shall be anchored, as required, to prevent
downward novenent of the equi pnent and formation of ridges and ruts.

3.10.1 Seedi ng
The equi pnent to be used and the nmethods of planting shall be subject to
the inspection and approval of the Contracting O ficer prior to

commencenent of planting operations. |Irrigated Seed shall be planted at
the rate of 50 kg of Commobn Bernudagrass per hectare. Non-irrigates seed
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shall be planted at a rate of 25 kg Common Ber nudagrass per hectare. The
seed shall be planted using a Brillion seeder or approved equal. Depth of
planting the seed shall be 13 mmto 19 nm. The seed shall be planted
after spot sodding and prior to the initial watering.

3.10.2 Prot ection

I mredi ately after seeding is conpleted on an area, the seeded area shall be
protected against traffic or other use by erecting barricades and by

pl aci ng warni ng signs of a type approved by the Contracting Oficer. Such
protective devices shall be nmaintained until conpletion of all work under
this contract.

3.11 I NI TI AL WATERI NG

Water shall be applied to the spot sodded areas after conpacting and
seeding. Such watering shall be within 12 hours after commencenent of spot
soddi ng operations on each portion of an area to be planted. |I|f the soi

is extrenmely dry prior to planting, watering of the areas 48 to 72 hours in
advance of planting nay be required, if deened necessary by the Contracting
Oficer. Water shall be applied using portable al um num pipelines with
rotating sprinklers. The sprinklers shall not be spaced in excess of
12neters apart. Snmall areas which are inaccessible with portable al um num
pipelines will be watered with hoses and rotating sprinklers. Water shal
be applied to the planted areas at a rate sufficient to insure thorough
wetting of the soil to a depth of 100 mm over the entire planted area
which will usually require a mnimum of 102,200 liters per hectare . The
actual rate will be determined by the Contracting Oficer at the tine of
wat ering. Watering operations shall be discontinued during and foll ow ng
effective rains and resuned as directed by the Contracting Oficer

Wat ering operations shall be properly supervised to prevent run-off of
water. The Contractor shall supply all punps, hoses, pipelines and
sprinkling equipnent. The Contractor shall have adequate equi pnent
avai l abl e for watering operations prior to comencenent of planting
operations. The Contractor shall repair areas damaged by watering
operations at no cost to the Governnent. All water shall be kept free from
oil, acids, alkali, salts, and other substances harnful to the growh of

gr ass.

3.12 MAI NTENANCE OF TURFI NG WORK

The Contractor shall maintain all areas during the planting period and
until final acceptance. The Contractor shall maintain all areas follow ng
final acceptance in accordance with Section 02935 EXTERI OR PLANT NMATERI AL
MAI NTENANCE. Mai nt enance shall consist of watering, replanting, now ng,
mai nt ai ni ng exi sting grades, and repair of erosion damage.

3.12.1 St and

A stand shall be defined as the planted area achieving a uniformlive grass
coverage having a density where the total bare spots do not exceed 2
percent of the total turfed area, bare spots are not larger than 150 mm
square, and the grass is of a height sufficient to be capabl e of being
nowed as specified in the nowing requirenents contained in this contract.

SECTI ON 02925 Page 11



ACCOVPANYI NG AVENDVENT #0001 TO SOLI CI TATI ON #DACA63- 02- B- 0009 C130SQOP

3.12.2 Wat eri ng

Mai nt enance watering shall consist of daily watering. Water shall be

appl i ed each day over the entire planted area until the soil is thoroughly
wet to a depth of four inches as deternined by the Contracting Oficer
During and followi ng effective rainfall, watering shall be discontinued but

shal |l be promptly resuned when directed by the Contracting Oficer. Water
shal |l be applied using portable aluminumlines with rotating sprinklers on
the | arger areas beyond the building and facilities. Spacing of the
sprinklers shall not exceed 12 neters along the alumnumlines. Hoses
with rotating sprinklers may be used for watering the snaller areas

adj acent to the building.

3.12.3 Repl anti ng

Ber nudagr ass seed should germnate within at |east 14 days from pl anting.
If, after that 14-day period a successful gernination of a potential stand
of grass is not present, the area shall be reseeded prior to the end of the
pl anti ng season, or within the next 7 days after the 14-day germ nation
period if after the planting season specified in PART 3 paragraph PLANTI NG
SEASON

3.12. 4 Mai nt enance of Grades and Repair of Erosion Danage

It shall be the responsibility of the Contractor to maintain the origina
grades of the planted areas after comrencenent of planting operations and
during the specified nmaintenance period. Damage to the finished surface
fromContractor's operations shall be pronptly repaired. In the event
erosion occurs fromeither watering operations or fromrainfall, such
damage shall be repaired within 10 days fromthe date of the noted danage.
Ruts, ridges, tracks, and other surface irregularities shall be corrected
and replanted where required prior to acceptance.

3.12.5 Mowi ng
Vegetation shall be kept under control by nowing. Any tinme that the weed
or grass growth reaches a height of 100 mm, the areas shall be nowed.
Mowi ng shal |l be done with approved nowi ng machi nes in such manner that wll
| eave a vegetation height of between 50 Mmmto 64 nm

-- End of Section --
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SECTI ON 02931
PLANTI NG OF TREES, SHRUBS, AND VI NES

10/ 2000
AMENDVENT NO. 0001

PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AVMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)
ANSI Z60.1 (1990) Nursery Stock
AMERI CAN JO NT COWM TTEE ON HORTI CULTURAL NOVENCLATURE ( AJCHN)
AJCHN- 01 (1942, 2nd Ed.) Standard Pl ant Nanes
ASSOCI ATI ON OF OFFI Cl AL ANALYTI CAL CHEM STS ( ACAQ)
AQAC- 01 O ficial Methods of Analysis
COMVERCI AL | TEM DESCRI PTI ONS ( Cl D)

CID A-A-1909 (Basic; Notice 1; Canc. Notice 2)
Fertilizer

1.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD-06 Test Reports

Organic Soil Amendnent; G {AM#0001} ED.

Certified copies of the analysis of each type of organic anmendnent
material wused in the project, nade by an approved, independent,
recogni zed | aboratory in accordance with the current nethod of the
AOAC-01. Testing shall be at the Contractor's expense. Testing
shal |l be subnitted for approval of the Contracting O ficer before
delivery of the peat.

SD-07 Certificates
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The certificates |listed bel ow shall be submitted for approva
prior to commencenent of work:

Fertilizer; G {AW0001} ED.

One certificate for each type to be used in the project.

Soi | Anendments; G {AM#0001} ED.

Certificates for each type of soil anmendnent.

Peat Mul ch; G {AW0001} ED.

Certificates for each type of peat nulch shall be subnmitted to the
Contracting O ficer show ng type, percent of organic matter

origin, and the anpbunt to be utilized on the project.

Wodbark Ml ch; G {AM{0001} ED.

Certificates shall list all information on the container |abel and
the amobunts of each type to be used on the project.

SD-11 C oseout Submittals
Pl ant Material; G RE

Al'l necessary inspection certificates shall acconpany the invoice
for each shipnent or order of stock, as nmay be required by |law for
the necessary transportation, and such certificates shall be filed
with the Contracting Officer prior to acceptance of the materials.

1.3 | NSPECTI ON
1.3.1 Pl ant Materials

Al'l shipnents or orders of plant material shall be properly inspected at
the nursery or at the site by the Authorized Federal and State authorities.

1.4 DI GG NG UP, WRAPPI NG HANDLI NG AND DELI VERY

Pl ants shall be dug and prepared for shipnent in a manner that will not
cause any danmge to the branches, shape, root system and future

devel opnent of the plants after replanting. Plants shall not be handl ed by
the trunk or stens. Danmged plants will be rejected and shall be renoved
fromthe site.

1.4.1 Bal | ed and Burl apped Pl ants

Bal | ed and burl apped plants, designated BB in the |list of required plants,
shal | be adequately balled with firmnatural balls of soil in sizes as
shown on the drawings. Balls shall be firmy wapped with burlap or
substitute approved cloth. No balled plant shall be planted if the ball is
cracked, nushy, or broken, or if the stemis loose in the ball, either
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before or during the process of planting. Balled plants shall be lifted
and handl ed fromthe bottom of the ball.

1.4.2 Cont ai ner-G own Pl ants

Cont ai ner-grown plants, designated "C' in the |ist of required plants,
shal | have been grown in cans. Plants shall have sufficient roots to hold
earth together intact after renoval from containers wthout being rootbound.

1.4.4 Options as to Methods

If all other requirements are net, any plant other than trees (unless

ot herwi se indicated on the drawi ngs) may be furni shed contai ner-grown

i nstead of balled and burl apped. Any substitutions shall be nmade only with
approval of the Contracting O ficer at no change in the contract price.

1.4.3 Shi pnent and Del ivery

The Contractor shall pronptly notify the Contracting O ficer, in advance,
when the plant material will be delivered and the nanner of shipnent. The
Contractor shall furnish an itemzed list, in duplicate, of the actua
quantity of plant material in each delivery, in order to insure

sati sfactory coordination of delivery and to expedite the required

i nspection at the point of delivery. The item zed list of the plant
material for each delivery shall include the pertinent data as specified in
the list of required plants. This |ist and the necessary inspection
certificates to acconpany each plant or shipnment shall be delivered to the
Contracting O ficer, prior to acceptance and planting of the plant naterial

1.4.3.1 Protection During Delivery

Pl ants shall be protected during delivery to prevent danmage to the root
balls or desiccation of |eaves. Trees shall be protected during
transportation by tying in the branches and covering all exposed branches.
When shipnent is nade by truck, all plant material shall be packed to
provi de adequate protection against clinmatic, seasonal, and breakage
injuries during transit. The tops shall be securely covered with tarpaulin
or canvas to minimze w nd-whipping and drying. Wen shipnment is nmade by
rail, box cars shall be carefully packed and adequately ventilated to
prevent sweating of the plants during transit. Shipnents nmade by rail to

| ocal or nearby freight yards shall be given special attention to insure
pronpt delivery and careful handling therefromto the point of fina
delivery at the planting jobsite. Under no circunstances shall balled

pl ants be dropped frombox cars or trucks to the ground. A suitable nethod
of handling shall be enployed to preclude cracked or rmushrooned plant balls
at the point of delivery.

1.4.3.2 I nspection Upon Arriva

Plant material shall be inspected upon arrival at the jobsite. Unacceptable
plant material shall be renoved fromthe jobsite

1.4.3.3 Commercial Fertilizer
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Commercial fertilizer shall be delivered to the site in unopened origina
contai ners, each fully Il abeled, conform ng to the applicable State
fertilizer laws and bearing the trade nane or tradenark and warranty of the
producer. Each sack shall bear the nanufacturer's statenment of analysis,

i ndi cating the percentages of available nitrogen, avail able phosphoric
acid, and potash.

1.4.3. 4 Soi | Amendnent s

Soi | amendnments shall be delivered to the site in the original, unopened
contai ners bearing the manufacturer's guaranteed chem cal anal ysis and
nane. In lieu of containers, soil anendnents may be furnished in bul k and
a certificate fromthe manufacturer indicating the above information shal
acconpany each delivery.

1.4.3.5 Mul ch

Peat shall be delivered to the jobsite in unopened bags or in unbroken
bal es. Wodbark shall be delivered to the site in unopened containers and
shall be fully | abel ed.

1.4.4 Protection Agai nst Freezing and Dryi ng Qut

1.4.4.1 Pl ant Storage
Care shall be taken to avoid drying or damagi ng pl ants bei ng noved fromthe
nursery or storage area to the planting site. Al plants shall be handl ed

so that roots are adequately protected at all tines fromdrying out and
fromother injury. Balled and burl apped plants shall be handled carefully

to avoid cracking or breaking the earth ball. The balls of balled plants
t hat cannot be planted i mmediately on delivery shall be well protected with
soi|l or other acceptable material. The Contractor shall safeguard the

unpl anted plants during freezing weat her by inside storage and ot her
precautionary neasures. Bare root plants shall be heeled out with roots
conpletely covered with wet soil or other approved material i mediately
upon delivery.

1.4.4.2 Storage of Other Materials
Soi | amendnments shall be kept in dry storage away from contamni nants.
Storage of materials shall be in areas designated or as approved by the
Contracting O ficer.

PART 2 PRODUCTS

2.1 PLANTS REQUI RED

The species (scientific and conmon nanes), size, and nmanner in which to be
furnished, are given in the plant |list shown on the draw ngs.

2.1.1 Substitutions

Pl ants of kinds other than those named in plant list will not be accepted
unl ess specifically approved in witing by the Contracting O ficer
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Proposed substitutes, in each case, nust possess the sane essential
characteristics as the kind of plant actually specified in regard to
appearance, ultimate height, shape, habit of growth, general soil and other
requirenents. In no case shall the average cost and val ue of substituted
plants be | ess than the cost and value of plants actually specified.

Pl ants of greater value may be accepted w thout additional cost to the
Gover nrent .

2.2 PLANT MATERI ALS

Al plant material furnished shall be nursery-grown, well branched,
full-foliaged, and well proportioned, particularly with respect to the

wi dt h- hei ght relationship, and shall have a fibrous root system The
Government may inspect plants at place of growth, but such inspection shal
not preclude the right of rejection at the site.

2.2.1 Nonencl at ure

The scientific and combn nanes of plants herein specified or shown on the
drawi ngs conformwi th the approved names given in AJCHN-01, Standard Pl ant
Nanes, except that where | ocal usage does not follow this standard, the
accepted | ocal nanes are given in parentheses.

2.2.2 Pl ant Material Labels

For the purpose of inspection and plant identification, durable, |egible

| abel s stating in weather-resistant ink the correct plant nane and size, as
specified in the list of required plants, shall be securely attached to al
pl ants, bundl es, and containers of plant material delivered at the planting
site.

2.2.3 Quality and Size

Quality and size of plants shall be in accordance with rules and gradi ng
adopted by the Anerican Association of Nurserynen, Inc., and included in
ANSI Z60.1. Al plants shall be of excellent quality and have a nornal
habit of growth and shall be sound, healthy, vigorous, and free from

di sease and insect infestations, and danmage. Trees shall have single
straight trunks unless otherw se specified. Any tree with weak thin trunk
not capable of supporting itself when planted in the open will not be
accepted. The m ni mum acceptabl e sizes of all plants, neasured before
pruning, with branches in normal position, shall conformto the
neasurenents specified hereinafter in the list of required plants. Plants
larger in size than specified my be used with the approval of the
Contracting O ficer, but the use of larger plants will nake no change in
contract price. |If the use of larger plants is approved, the ball of earth
or spread of roots shall be increased proportionately.

2.3 BURLAP
Burl ap shall be made of jute and shall weigh not |ess than 255 m per

square neter (7.2 ounces per square yard) . Substitute cloth shall possess
an equal strength and resistance to tearing.
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2.4 COMVERCI AL FERTI LI ZER

Fertilizer shall be comercial grade, free flowing, uniformin conposition
and conformng to CID A- A 1909.

2.4.1 Dry Fertilizer
a. Ganular fertilizer

As recommended by the soil test. Specified in Section 02925 ESTABLI SHVENT
OF TURF.

b. Controll ed-Rel ease Fertilizer
Consi sts of nitrogen-phosphorous-potassiumratio: 20 percent nitrogen 10
percent phosphorous, and 5 percent potassium Controlled-rel ease
fertilizer may be in packet or tablet form

2.5 SO L AVENDMVENTS

2.5.1 Sul phur

Sul phur shall be finely ground, raw, agricultural grade, with a purity
of at |east 98 percent.

2.5.2 I ron Sul phate

Iron sul phate shall be the fine salt formof the chenical FeSC,, free of
| unps, suitable for uniformmxing with soil

2.5.3 Organic Materi al
Deconposed organic nmaterial such as well-aged cow nmanure, sphagnum peat,
conpost, or hunus, elastic and honbgeneous; free of deconposed coll oida
resi due, wood or trash; ph between 5.9 and 7.0; mininum 60 percent organic
matter by weight; salt content less than 2 mrho/cm nmaxi mum 15 percent
noi sture content.

2.6 MATERI AL FOR STAKI NG

2.6.1 St akes and Braces

St akes for supporting trees shall be square, straight, sound, rough sawn,
free fromknots, and not |ess than nomi nal 50 nm by 50 mm square. Cross
braces on stakes shall be nomi nal 25 mm by 100 nm boards. Stakes and
braces shall be painted green using approved wood stain or paint.

2.6.2 Wre

Wres for tying trees to stakes shall be anneal ed gal vani zed steel or stee
of gages herei nafter specified.

2.6.3 Tree Supports
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Tree supports shall be 50 x 300 nm straps of woven nylon or pol ypropyl ene
with brass gromrets for tie wres.

2.7 MULCH
Mul ch shal|l consist of materials as specified bel ow
a. Peat

Peat shall be natural product of sphagnum nbss or sedge peat, taken froma
fresh-water site. Peat shall be free of |lunps, roots, and stones or other
foreign matter, and of such physical condition that the peat can be passed
through a 13 mm (1/2-inch) nesh screen and can be readily incorporated
with the topsoil. Peat shall have been conditioned in storage piles after
excavation for at |least 6 nonths, including one freezing and thaw ng period
or processed with a dehydrator. Peat shall contain not |ess than 70
percent organic matter by weight on an ovendry basis.

b. Wodbark

At the Contractor's option, woodbark nay be used as nmulch. Wodbark shal
be a natural product of pine bark. The bark shall be manufactured for the
use of plant nulch and shall be free fromweed, seed, soil, plant diseases
and insects.

2.8 TOPSO L

Topsoi|l shall be obtained fromthe top 150 nm of ground surface of the site.
Sel ect topsoil that is fertile, friable, natural surface soil, free of

subsoil, clods, shale, trash, toxic substances, stones 50 mmin maxi mum

di mensi on or |arger, Bermudagrass, Johnsongrass, nutgrass (Cyperus

rotundus), or other objectionable and hard to eradi cate weeds or grasses.

2.9 Anended Topsoi
Amend topsoil as recommended by the soil report specified in Section 02925
ESTABLI SHVMENT OF TURF as a basis for bid, anmend as follows: one-part
organic material per 4-parts topsoil; 25 gm D anoni um phosphate and 3 gm
iron sul fate per square neter.

2.10 WATER
Water shall be kept free fromoil, acids, alkali, salt, and other
substances harnful to the growh of plants. The source of water and
service outlets used shall be subject to approval of the Contracting
Oficer.

PART 3 EXECUTI ON

3.1 PLANTI NG SEASON
The planting season for trees, shrubs, and vines shall be froml| January to

15 March. Planting of trees, shrubs, and vines for all phases of this
contract shall be acconplished within that period. Actual planting shal
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be performed during the specified periods only when weat her and soi
conditions are suitable and in accordance with |ocally accepted practice,
as approved by the Contracting Oficer. Deviation fromthe planting dates
will be permtted only when approved in witing by the Contracting Oficer

3.2 OBSTRUCTI ONS BELOW GROUND

Any rock or other underground obstruction shall be renpved to the depth
necessary to permt proper planting, according to plans and specifications.
I f underground construction, obstructions, or rock are encountered in
excavation of planting areas, other locations for the planting may be
sel ected by the Contracting Officer. Explosives may be used for renoval of
rock or oil foundation structures only where and as expressly approved by
the Contracting Officer. The Contractor shall famliarize hinself with all
exi sting underground utility locations and shall avoid damagi ng them during
pl anti ng operations. The Contractor shall repair at his own expense any
damage to existing utilities and such repairs shall be in a manner directed
by the Contracting O ficer.

3.3 PLANTI NG OPERATI ONS
3.3.1 Layout of Major Planting

Locations for plants and outlines of areas to be planted shall be nmarked on
the ground by the Contractor and approved by the Contracting Oficer before
any excavation is nmade. No shrubs shall be planted |l ess than froma
bui | di ng unl ess specifically indicated on the drawi ngs or designated by the
Contracting O ficer. In the event obstructions are encountered which
prevent planting as indicated, the plant or plants will be planted in a new
| ocation, as directed by the Contracting Oficer

3.3.2 Protection of Planting Areas

Bef ore excavations are nade, precautionary measures shall be taken to

protect all turfed areas that are to be trucked over and upon which soil is
to be tenporarily stacked pending renoval or reuse of the soil for the
filling of holes, pits, and beds. Existing trees, shrubbery, and beds that

are to be preserved shall be barricaded in a manner to afford effective
protection during planting operations.

3.3.3 Excavation for Planting

Excavation for planting shall include the stripping and stacki ng of al
acceptabl e topsoil encountered within the areas to be excavated for
trenches, plant pits, and planting beds. Mst of the excavated nateria
wi Il not be acceptable for backfill. Except as otherw se indicated
excavations of trenches, tree holes and plant pits shall extend to the
requi red subgrades as indicated on the drawings but in no case shall be

| ess than as specified. Plant pits shall be circular in outline and shal
have vertical sides and flat bottons, or may be nmachine dug in a square
shape with vertical sides and flat bottons provided the minimumw dth of
square pits is as great as the dianeter for the circular pits. The m ni nmum
depths of plant pits shown on the draw ngs shall be neasured fromfini shed
grade. Planting beds in which ground cover or simlar planting are
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i ndi cated shall be excavated to the depth shown on the draw ngs and as
required to elimnate Bernudagrass, Johnsongrass, nutgrass (Cyperus
rotundus) or simlar objectionable vegetati on which would seriously conpete
with the plantings. In the event such vegetation is present, the surface
soil shall be stripped to a depth of 150 mmto 305 mm as required to

el i m nat e underground rootstal ks or rhizones.

3.3.4 Preparation of Planting Beds (PB)
3.3.4.1 Preparation (For Use Wthout Planters)

The planting beds for ground cover, outlines of which are shown on the

drawi ngs, shall be excavated to a depth of 380 mm Unacceptabl e excavat ed

soi|l shall be disposed of as directed by the Contracting O ficer. During

excavation operations all roots, stones, grade stakes or other objects 50 mm
i n maxi mum di nensi on or |arger shall be renmpoved from beds and di sposed of

as directed by the Contracting Oficer. Plants to be planted in plant beds

are indicated by PBin the | egend on the draw ngs.

3.3.4.2 Backfilling

The plant beds shall be backfilled wi th anmmended topsoil specified herein
Organic material and amrended shall then be spread uniformy over the bed
to a depth of 150 mm and shall be nmixed and incorporated into the soil to
a depth of 230 mmusing a roto-tiller or simlar type of equipnment to
obtain a uniformand well pulverized soil mx. During tillage operations,
all roots, stones, stakes, or other objectionable objects shall be renobved
fromthe beds and disposed of as directed. Beds shall be brought to a
snoot h even surface conformng to established grades and the details shown
on the drawings after full settlenent has occurred. The mixed soil in the
beds shall be noist at the tinme the plants are set.

3.3.5 Planting Pit Sizes

M ni mum depth and di aneter or width of planting pits for trees, shrubs, and
vines shall be as shown in the plant list on the drawings. Plants to be

pl aced outside of planting beds shall be planted in pits with depths and

di aneters as shown on drawi ngs for each plant.

3.3.6 Di sposal of Excess Soi

Accept abl e excess excavated topsoil shall be wasted unifornmly over nearby
| ow or rough | awn areas, or otherw se disposed of as approved by the
Contracting O ficer. Excess soils not required or not suitable for above
usage shall be disposed of on or off the reservation as directed by the
Contracting O ficer, within 24 hours follow ng excavation

3.3.7 Setting Plants

Except as otherw se specified, plants shall be planted in pits and shall be
set at the level shown in the details on the drawings. Trees shall be set
plunb and rigidly braced in position until the soil has been tanped solidly
around the ball or roots. Plants shall be planted in ammended topsoil, as
speci fied herein, which shall be thoroughly settled by watering and
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tanmping. To conpensate for shrinkage, the finished grade of ammended
topsoil prior to watering shall be fixed at an el evation 10 percent of the
fill depth higher than the desired finished grade, unless otherw se
directed by the Contracting Oficer. To facilitate watering, each plant
shal | be set approximately 50 nm bel ow the grade of the existing ground
surface to forma saucer as shown on the draw ngs.

3.3.7.1 Bal |l ed Pl ants

Bal | ed- and- bur | apped (BB) plants shall be placed on a m ni nrum of 150 mm of
amended, conpacted topsoil, as shown on the draw ngs, that has been hand
tanped prior to placing plants. Plants shall then be placed in the plant
pit, and anmended topsoil shall be tanped to fill all voids under the base
and around the ball to a height of one-half the depth of the ball. d oth,
ropes, wires, and other wapping material shall be cut away fromthe top of
the balls, and backfilling with amrended topsoil shall be conpleted. 1In no
case shall cloth be pulled out fromunder balls.

3.3.7.2 Cont ai ner-G own Pl ants

Cont ai ners shall be opened, and the plants carefully renoved so that the
earth around the roots of the plants remains unbroken. Plants shall then
be planted in the sane nanner as balled plants.

3.3.8 St aki ng of Trees
3.3.8.1 Bal | ed and Burl apped Trees

Bal | ed and burl apped trees shall be staked as they are planted as shown on
the drawings, with a 25 nm by 100 mm board cross brace securely bolted
bet ween st akes unl ess ot herw se approved.

3.3.9 Pruni ng

Pruning shall be linmted to the m ninum necessary to renove injured tw gs
and branches, and to conpensate for the |loss of roots during transplanting,
but never to exceed one-half of the branching structure. Wth the approval
of the Contracting O ficer, pruning may be done before delivery of plants,
but not before plants have been inspected and approved. All cuts shall be
made flush | eaving no stubs. Cuts over 19 mmin dianeter shall be painted
with an approved tree-wound paint. To further aid in the recovery of
transplanted trees, the | eaves may be stripped prior to shipment where this
is a locally accepted practice and approved by the Contracting Oficer
Evergreens shall not be pruned except to renove injured branches.

3.3.10 Mul chi ng

After planting and application of fertilizer, plants shall be mul ched over
entire saucer area around each plant to a depth of 100 mm

3.4 MAI NTENANCE OPERATI ONS

Mai nt enance operations shall begin immedi ately after each plant is planted
and shall continue wuntil all |andscaping and turfing work under this
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contract is conpleted and accepted. Maintenance shall continue after
acceptance in accordance with section 02935 EXTERI OR PLANT NMATERI AL

MAI NTENANCE. Pl ants shall be kept in a healthy grow ng condition by

wat eri ng, pruning, spraying, weeding, cultivating, and by any ot her
necessary operations of mmintenance. Plant saucers and planting beds shal
be kept free of weeds, grass, and other undesired vegetative grow h.

Pl ants shall be inspected at | east weekly by the Contractor during the

mai nt enance period and necessary work shall be pronptly perforned.
Watering will be required when, in the opinion of the Contracting Oficer
the soil noisture is below optinmum | evel for best plant growmth. Wekly

watering will be required when, in the opinion of the Contracting Oficer
the soil noisture is below optinmum | evel for best plant growth. Wekly
watering will nornmally be required during dry weat her.

3.5 REPLACEMENT

During the planting period, plants that die or are, in the opinion of the
Contracting O ficer, in an unhealthy, unsightly, or inpaired condition
shal |l be replaced by the Contractor prior to the conmencenent of the

mai nt enance period. Three days prior to the conclusion of the mmintenance
period, the Contracting Oficer and the Contractor will make an inspection
of the work to deternine condition of all plants. Al plants that are dead
or not in a healthy growing condition, as determ ned by the Contracting
Oficer, will be noted. Al plants noted to be unhealthy, unsightly, or
damaged, shall be renpbved fromthe site and replaced with healthy plants of
the sane kinds and sizes as originally specified during the period from
installation to one-year after acceptence . Such replacenents shall be
made in the sane manner as specified for the original planting, except al
trees shall be balled-and-burl apped, and at no extra cost to the
Government. Mai ntenance of the replacenments will be by the Government
after the original maintenance peri od.

-- End of Section --
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SECTI ON 03100
STRUCTURAL CONCRETE FORMADRK
05/ 98
AMENDVENT NO. 0001
PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
ACI | NTERNATI ONAL ( ACl)
ACl 347R (1994) GQuide to Formwork for Concrete
AMERI CAN HARDBOARD ASSOCI ATI ON ( AHA)
AHA A135. 4 (1995) Basic Hardboard
U. S. DEPARTMENT OF COWVERCE ( DOC)

PS-1 (1996) Vol untary Product Standard -
Construction and I ndustrial Plywood

1.2 SUBM TTALS
Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Formwork; G RE
Drawi ngs showi ng details of formwrk, including di nensions of
fiber voids, joints, supports, studding and shoring, and sequence
of formand shoring renoval
SD- 03 Product Data
Desi gn.

Desi gn anal ysis and cal cul ations for form design and net hodol ogy
used in the design

Form Mat eri al s.
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Manufacturer's data including literature describing form
materi al s, accessories, and formrel easi ng agents.

For m Rel easi ng Agents.

Manuf acturer's reconmendati on on nethod and rate of application
of formrel easi ng agents.

SD- 04 Sanpl es
Fi ber Voi ds.

One sanple unit of fiber voids prior to installation of the
voi ds.

SD-07 Certificates
Fi ber Voi ds.

Certificates attesting that fiber voids conformto the specified
requirenents.

1.3 DESI GN
Formwork shall be designed in accordance with nethodol ogy of ACI 347R for
anticipated | oads, lateral pressures, and stresses. Forns shall be capable
of producing a surface which neets the requirenents of the class of finish
specified in Section 03300 CAST-I N PLACE STRUCTURAL CONCRETE. Forns shal
be capabl e of wi thstanding the pressures resulting from placenent and
vi bration of concrete.

1.4  STORAGE AND HANDLI NG

Fi ber voids shall be stored above ground level in a dry location. Fiber
voi ds shall be kept dry until installed and overlaid with concrete.

PART 2 PRODUCTS
2.1 FORM MATERI ALS
2.1.1 Forns For O ass A and O ass B Finish

Fornms for Class A and Class B finished surfaces shall be plywod panels

conforming to PS-1, Grade B-B concrete formpanels, Class | or II. Oher
formmaterials or liners may be used provided the snpbot hness and appear ance
of concrete produced will be equivalent to that produced by the plywood

concrete formpanels. Forns for round columms shall be the prefabricated
seanl ess type

2.1.2 Forms For Class C Finish
Fornms for Class C finished surfaces shall be shiplap |unber; plywood

conforming to PS-1, Grade B-B concrete formpanels, Class | or |I; tenpered
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concrete form hardboard conform ng to AHA A135.4; other approved concrete
formmterial; or steel, except that steel |ining on wood sheat hi ng shal
not be used. Forms for round columms may have one vertical seam

2.1.3 Form Ti es

Formties shall be factory-fabricated netal ties, shall be of the renpvable
or internal disconnecting or snap-off type, and shall be of a design that
will not permt formdeflection and will not spall concrete upon renoval
Solid backing shall be provided for each tie. Except where renovable tie
rods are used, ties shall not |leave holes in the concrete surface | ess than
6 nm nor nore than 25 mm deep and not nore than 25 mmin di aneter.
Rermovabl e tie rods shall be not nore than 38 nm in dianeter.

2.1. 4 For m Rel easi ng Agents

Form rel easi ng agents shall be comercial fornulations that will not bond
with, stain or adversely affect concrete surfaces. Agents shall not inpair
subsequent treatnent of concrete surfaces dependi ng upon bond or adhesion
nor inpede the wetting of surfaces to be cured with water or curing
conpounds.

2.1.5 Fi ber Voi ds

Fi ber voids shall be the product of a reputable nmanufacturer regularly
engaged in the comrercial production of fiber voids. The voids shall be
constructed of double faced, corrugated fiberboard. The corrugated

fi berboard shall be fabricated of standard kraft paper liners, inpregnated
with paraffin, and | am nated with noisture resistant adhesive, and shal
have a board strength of 20 kg per square centineter. Voi ds which are

i npregnated with paraffin after construction, in |lieu of being constructed
with paraffin inmpregnated fiberboard, are acceptable. Voids shall be
designed to support not |ess than 4900 kg per square mneter. To prevent
separation during concrete placenent fiber voids shall be assenbled with
steel or plastic banding at 1.22 meters on center naxi mum or by adequate
stapling or gluing as recomended by the manufacturer. Fiber voids placed
under concrete slabs and that are 200 mm in depth may be heavy duty
"waf fl e box" type, constructed of paraffin inpregnated corrugated

fi berboard.

2.2 VO D RETAI NERS
2.2.1 Precast Concrete
Precast concrete units shall be constructed as shown on the Draw ngs.
PART 3 EXECUTI ON
3.1 | NSTALLATI ON
3.1.1 For mvor k
Fornms shall be nortar tight, properly aligned and adequately supported to

produce concrete surfaces neeting the surface requirenents specified in
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Section 03300 CAST-I N PLACE STRUCTURAL CONCRETE and conforming to
construction tolerance given in TABLE 1. Were concrete surfaces are to
have a Cass A or Cass B finish, joints in form panels shall be arranged
as approved. \Where fornms for continuous surfaces are placed in successive
units, the forns shall fit over the conpleted surface to obtain accurate
alignment of the surface and to prevent |eakage of nortar. Forns shall not
be reused if there is any evidence of surface wear and tear or defects
which would inpair the quality of the surface. Surfaces of forns to be
reused shall be cleaned of nortar from previous concreting and of all other
foreign material before reuse. Formties that are to be conpletely

wi t hdrawn shall be coated with a nonstaining bond breaker

3.1. 2 Fi ber Voi ds

Voi ds shall be placed on a smooth firmdry bed of suitable material, to
avoi d bei ng di splaced vertically, and shall be set tight, with no buckl ed
cartons, in order that horizontal displacenent cannot take place. Each
section of void shall have its ends sealed by dipping in paraffin, with any
additional cutting of voids at the jobsite to be field dipped in the sane
type of sealer, unless liners and flutes are conpletely inpregnated with
paraffin. Prior to placing reinforcement, the entire forned area for sl abs
shal |l be covered with a minimum4 m !l thick polyethylene sheet. The
greatest widths and | engths practical shall be used to elimnate joints
wher ever possible. Joints shall be |apped and taped. Place 1.22 x 2.44 m
m ni mum fl at sheets of {AM#0001} 6 nm protective cover board

over the poly sheeting. Joints between fiber voids shall be
sealed with a noisture resistant tape having a mnimumw dth of 75 nmm (3
inch). |If voids are destroyed or danaged and are not capable of supporting
the design |load, they shall be replaced prior to placing of concrete.

3.1.3 Voi d Ret ai ners

Void retainers shall be installed, continuously, on both sides of fiber
voi ds placed under grade beans in order to retain the cavity after the
fi ber voi ds bi odegrade.

3.2 CHAVFERI NG

Except as otherw se shown, external corners that will be exposed shall be
chanf ered, bevel ed, or rounded by nol dings placed in the forns.

3.3 COATI NG

Forms for Class A and O ass B finished surfaces shall be coated with a form
rel easi ng agent before the formor reinforcenent is placed in fina
position. The coating shall be used as reconmmended in the manufacturer's
printed or witten instructions. Forns for Class C finished surfaces nay
be wet with water in lieu of coating i medi ately before placing concrete,
except that in cold weather with probable freezing tenperatures, coating
shal | be nandatory. Surplus coating on form surfaces and coating on
reinforcing steel and construction joints shall be renoved before placing
concrete.

3.4 REMOVAL OF FORMS

SECTI ON 03100 Page 4



ACCOVPANYI NG AVENDVENT #0001 TO SOLI CI TATI ON #DACA63- 02- B- 0009 C130SQOP

Fornms shall be renmpved preventing injury to the concrete and ensuring the
conpl ete safety of the structure. Formmork for columms, walls, side of
beans and other parts not supporting the weight of concrete nay be renoved
when the concrete has attained sufficient strength to resist danage from

t he renoval operation but not before at |east 24 hours has el apsed since
concrete placenent. Supporting forns and shores shall not be renbved from
beans, floors and walls until the structural units are strong enough to
carry their own wei ght and any other construction or natural | oads.
Supporting forns or shores shall not be renmoved before the concrete
strength has reached 70 percent of design strength, as determined by field
cured cylinders or other approved nethods. This strength shall be
denonstrated by job-cured test specinens, and by a structural analysis
considering the proposed loads in relation to these test strengths and the
strength of form ng and shoring system The job-cured test specinens for
formrenoval purposes shall be provided in nunbers as directed and shall be
in addition to those required for concrete quality control. The specinens
shal |l be renoved from nolds at the age of 24 hours and shall receive,

i nsofar as possible, the sane curing and protection as the structures they
represent.

TABLE 1

TOLERANCES FOR FORMED SURFACES

1. Variations fromthe plunb: In any 3 mof length -------- 6 mm

a. Inthe lines and Maxi mum for entire length -- 25 nm
surfaces of col ums,
piers, walls and

in arises

b. For exposed corner In any 6 mof length -------- 6 mm
col umms, control -joint
grooves, and ot her Maxi mum for entire length 13 nm

conspi cuous |ines

2. Variation fromthe In any 3 mof length ------- 6 mm
| evel or fromthe In any bay or in any 6 m of
grades indicated on length ---------mmommo 10 mm

t he draw ngs:

a. In slab soffits, Maxi mum for entire length - 20 mm
ceilings beamsoffits,
and in arises, neasured
bef ore renoval of
supporting shores

b. In exposed lintels, In any bay or in any 6 m of
sills, parapets, length -------mmmmmmmaaa oo 6 mm
hori zontal grooves, Maxi mum for entire length - 13 mm
and ot her conspi cuous
l'ines
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TABLE 1

TOLERANCES FOR FORMED SURFACES

Vari ation of the
I i near buil ding
lines from established
position in plan

Vari ati on of distance

bet ween wal | s, col umms,
partitions

Variation in the sizes

and |ocations of
sl eeves, floor openings,
and wal I opening

Variation in
Cross-sectiona

di mensi ons of col umms
and beans and in the
t hi ckness of sl abs
and wal | s

Foot i ngs:
a. Variation of

di nensions in
pl an

b. M spl acenent of
eccentricity

c. Reduction in
t hi ckness
Variation in steps:

a. In a flight of
stairs

b. In consecutive
st eps

End of Section --

Inany 6 m---------------- 13 mm
MaXi mum - ----------------- 25 mm
6 mm per 3 mof distance, but

not nmore than 13 mmin any one
bay, and not nore than 25 nm
total variation

MNUS --------------------- 6 mm
Plus --------------------- 13 mm
MNUS -------------------- 6 mm
Plus -------------------- 13 mm
MNUS ------------------- 13 mm
Plus -------------------- 50 mm

when forned or
pl aced agai nst

pl us 75 nmm when
unf or med excavati on

2 percent of the footing width
in the direction of m splacenent

but not nore than --------- 50 mm
Mnus ----------------- 5 percent

of specified thickness
Riser ----------omommooo- 3 mm
Tread ---------------------- 6 mm
Riser ----------omommooo- 2 mm
Tread ---------------------- 3 mm
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SECTI ON 04220
NONBEARI NG MASONRY VENEER/ STEEL STUD WALLS
01/ 02
AMENDVENT NO. 0001

PART 1  GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by the

basi ¢ designation only.

AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON ( Al SC)

Al SC ASD Manual (1989) Manual of Steel Construction
Al'l onabl e Stress Design

AMERI CAN | RON AND STEEL | NSTI TUTE (Al SI)
Al SI Col d- For ned Mnl (1996) Col d- Forned Steel Design Manual

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 123/ A 123M (2001) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Iron and Steel Products

ASTM A 153/ A 153M (2001) Zinc Coating (Hot-Dip) on Iron and
St eel Hardware

ASTM A 36/ A 36M (2000a) Carbon Structural Steel

ASTM A 653/ A 653M (2000) Steel Sheet, Zinc-Coated

(Gl vani zed) or Zinc-lron All oy-Coated
(Gl vanneal ed) by the Hot-Di p Process

ASTM A 82 (1997a) Steel Wre, Plain, for Concrete
Rei nf or cenent

ASTM C 1002 (2000) Steel Drill Screws for the
Application of Gypsum Panel Products or
Met al Pl aster Bases

ASTM C 1177/ C 1177M (1999) d ass Mat Gypsum Substrate for Use
as Sheat hi ng

ASTM C 216 (2000) Facing Brick (Solid Masonry Units
Made from d ay or Shal e)

ASTM C 270 (2000) Mortar for Unit Masonry
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ASTM C 578 (1995) Rigid, Cellular Polystyrene Thernal
I nsul ation
ASTM C 591 (1994) Unfaced Preformed Rigid Cellular

Pol yi socyanurate Thernal |nsul ation

ASTM C 665 (1998) M neral - Fi ber Bl anket Thernma
I nsulation for Light Frame Construction
and Manuf act ured Housi ng

ASTM C 67 (2000) Sanpling and Testing Brick and
Structural Cay Tile

ASTM C 780 (2000) Preconstruction and Construction
Eval uation of Mortars for Plain and
Rei nforced Unit Masonry

ASTM C 79/ C 79M (2000) Treated Core and Nontreated Core
Gypsum Sheat hi ng Board

ASTM C 954 (2000) Steel Drill Screws for the
Application of Gypsum Panel Products or
Metal Pl aster Bases to Steel Studs from
0.033 in. (0.84 m) to 0.112 in. (2.84 m)
i n Thi ckness

ASTM C 955 (2000a) Load-Bearing (Transverse and
Axial) Steel Studs, Runners (Tracks), and
Bracing or Bridging for Screw Application
of Gypsum Panel Products and Metal Plaster

Bases
ASTM D 1056 (2000) Flexible Cellular Mterials -
Sponge or Expanded Rubber
ASTM D 1330 (1985; R 1995el) Rubber Sheet Gaskets
ASTM D 1667 (1997) Flexible Cellular Materials - Vinyl

Chl ori de Pol yners and Copol yners
(d osed-Cell Foam

ASTM D 2103 (1997) Pol yet hyl ene Fil m and Sheeti ng

ASTM D 226 (1997a) Asphalt-Saturated Organic Felt
Used in Roofing and Waterproofing

AVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE Hdbk-1 P (1997) Handbook, Fundanentals |-P Edition

AVERI CAN VELDI NG SOCI ETY ( AVS)
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AWS D1. 3 (1998) Structural Welding Code - Sheet
St eel

1.2 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Detail Drawi ngs; G ED

Details of cold-fornmed steel fram ng and support around

openi ngs, including fram ng connections, steel lintels, steel
shel f angl es, attachnent to other building el enents and bridgi ng.
Drawi ngs shall indicate thickness, material, dinensions,
protective coatings, and section properties of all steel lintels

and shelf angles used in exterior wall framng. Draw ngs shall

al so indicate size and type of all fasteners including size and
type of all welds. |If the Contractor opts to furnish inch-pound
(I'P) CMJ products, draw ngs showi ng el evati on of walls exposed to
view and indicating the |ocation of all cut CWMJ products shall be
submitted for approval.

SD- 04 Sanpl es
Expansi on Joint Materials.
Clay or Shale Brick; G ED.
Sanpl e Panel ; G ED.

A portabl e panel, approxinmately 600 by 600 nm, containing
approxi mately 24 brick facings to establish the range of color and
texture. One of each type of mamsonry veneer anchor used.

SD- 06 Test Reports
Masonry Veneer/ Steel Stud Wall System G ED.
Cal cul ations denonstrating the structural adequacy of steel

lintels and shelf angles for the calculated gravity | oads being
supported; this analysis shall be in accordance with Al SC ASD

Manual . Test results denonstrating that the veneer anchors are
structurally adequate to resist the specified | oadings shall be
submitted for approval. Calculations denpnstrating the insulation

shown on the draw ngs provides the specified U-val ue for heat
transm ssion of the conpleted exterior wall construction; this
anal ysis shall be in accordance with ASHRAE Hdbk-1P.

Manuf acturer's descriptive data and installation instructions for
the insulation, the vapor barrier and the noisture barrier.

SD-07 Certificates
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C ay or Shale Brick.

Joi nt Rei nforcenent.
Expansi on Joint Materials.
I nsul ation.

Ext eri or Sheat hi ng.

Mbi sture Barrier.

Vapor Retarder.

Veneer Anchors.

Wl di ng.

Certificates stating that the materials and wel ders neet the
requirenents specified. Each certificate shall be signed by an
aut hori zed certification official and shall include their
organi zation and position and shall identify the products covered
under their certifying signature.

1.3 SAMPLE PANEL

After the material sanples are approved and prior to starting masonry work,
a sanpl e masonry panel shall be built on the project site where directed.
The sanpl e panel shall be not less than 1.8 mlong by 1.2 mhigh. The
panel shall be of typical wall thickness for the construction represented.
The panel shall show col or range, texture, bond pattern, expansion joints,
and cl eaning of the nasonry as required in the work. The panel shall also
show col d-formed steel fram ng, insulation, gypsumwallboard, gypsum

sheat hing, noisture barrier, vapor barrier, veneer anchors, joint

rei nforcement, steel shelf angles, flashing and weep holes. The approved
sanpl e panel shall be used as a standard of worknanship required in the
actual installation. The sanple panel shall be protected from weather and
construction operations and shall not be renobved until the nasonry
veneer/steel stud wall work has been conpleted and accept ed.

1.4 DELI VERY, HANDLI NG AND STORAGE

Materials shall be delivered and handl ed avoi di ng chi ppi ng, breakage,
bendi ng or other danmge, and contact with soil or other contani nating
materials. The masonry products shall be stored off the ground and
protected frominclenent weather. Cenentitious materials shall be
delivered in unopened containers plainly narked and | abel ed with

manuf acturer's names and brands. Cenentitious materials shall be stored in
dry, weather-tight enclosures or covers. Sand and other aggregates shal

be stored preventing contanination or segregation and under a weather-tight
covering permtting good air circulation. Finish of the fram ng nenbers
shal |l be nmaintained at all tines, using an approved high zinc dust content
gal vani zi ng repair pai nt whenever necessary to prevent the fornation of
rust. Insulation, noisture barrier, and gypsum sheat hing shall be stored
in dry, well ventilated, weather-tight areas protected from sunlight and
excessive heat. Air infiltration type vapor barrier shall be stored in
accordance with the manufacturer's reconmendati ons.

1.5 EFFLORESCENCE TESTS
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Effl orescence tests shall be performed by an approved comercial testing
| aboratory. Sanpling for the tests shall be the responsibility of the
Contractor. Brick shall be sanpled and tested for efflorescence in
accordance with ASTM C 67 and the rating shall be: "not effloresced".

PART 2 PRODUCTS
2.1 VENEER WTHE

The source of nasonry naterials which will affect the appearance of the
finished work shall not be changed after the work has started except with
the Contracting Officer's approval. The Contractor has the option to use
either hard netric or substitute inch-pound (soft-metric) masonry products.

If the Contractor decides to substitute inch-pound nmasonry products, the
followi ng additional requirenents shall be net:

a. The dinensions indicated on the drawi ngs shall not be altered
to accommodat e i nch-pound masonry products either horizontally or
vertically. The 100 nm bui |l di ng nodul e shall be nmi ntai ned,
except for the actual physical size of the nasonry products

t hensel ves

b. Mrtar joint widths shall be maintained as specified.

c. Indicated reinforcing bar spacing shall not be exceeded.

I nch- pound masonry products shall accombdate reinforcing bar

pl acenent. Reinforcing bars shall not be cut, bent or elimnated
to fit into the inch-pound nmasonry product nodul es.

d. Masonry inch-pound products shall not be reduced in size by
nore than one-third (1/3) in height and one-half (1/2) in |ength.
Masonry products shall not be cut at ends of walls, corners, and
ot her openi ngs.

e. Cut, exposed nasonry products shall be held to a m ni rum and
shal | be |ocated where they will have the |east inpact on the
aesthetics of the facility.

f. Oher building conponents built into the nasonry products,
such as w ndow franes, door franmes, |ouvers, fire danpers, etc.
that are required to be netric, shall remain netric.

g. Additional nmetric guidance shall conformto Section 01415
METRI C MEASUREMENTS.

2.1.1 Clay or Shale Brick
Clay or shale brick veneer shall be masonry units conform ng to ASTM C 216,
Type FBS. Color range and texture shall be as indicated on the draw ngs
and shall conformto the approved sanple. Brick color is locally known as
"Dyess Bl end" or "Cherokee Mngle". Gade SWshall be used for al
brickwork. Brick unit sizes shall be nodul ar

2.2 MORTAR
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Mortar shall conformto ASTM C 270, Type S. Mortar nix shall be based on
proportion specifications. Laboratory testing of nortar shall be in
accordance with the preconstruction evaluation of nortar section of ASTMC
780. Mortar shall have a |ow al kali content and be of one brand.
Aggregates shall be from one source.

2.2.1 Masonry Cenent

Masonry cenent shall not be used.
2.2.2 Admixtures

Col d weat her, accel erating adm xtures are prohibited.
2.3 JO NT REI NFORCEMENT

Joint reinforcenent shall be of steel wire conformng to ASTM A 82.
Fabrication shall be by welding. Tack welding will not be permtted.
Rei nforcement shall be zinc-coated after fabrication in accordance with
ASTM A 153/ A 153M dass B-2. Joint reinforcement shall consist of at

| east 1 continuous longitudinal wire in the veneer wthe. Mninmumwire
cross section shall be 11 square nm (0.017 square inches).

2.4 COLD- FORVED STEEL FRAM NG

Cold-forned fram ng shall consist of steel studs, top and bottomtracks,
runners, horizontal bridging, and other col d-formed nenbers and ot her
accessories. Al nmenbers and conmponents nade of sheet steel shall be

hot - di p gal vani zed i n accordance with ASTM A 653/ A 653Mwith a m ni num
coating thickness of G 60. Fram ng covered herein shall be used only in
fram ng the exterior masonry veneer steel stud wall system as indicated on
the detail drawings. Metal framng for interior partitions are specified
in Section 09250 GYPSUM BQARD.

2.4.1 St eel Studs

Studs shall be furnished as shown in the contract draw ngs. {AM#0001}
M ni mum t hi ckness for all exterior studs shall be 18 gage.

2.4.2 Runners, Tracks, Bridging and Accessories
Col d-fornmed steel sheet fram ng nmenbers, conponents, and accessories, other
than the steel studs, shall conformto ASTM C 955 and be of steel
conformng to ASTM A 653/ A 653M Grade 33, having a mininumyield strength
of 230 MrPa.

2.5 | NSULATI ON

The Contractor shall conply with EPA requirenents in accordance with
Section 01670 RECYCLED / RECOVERED MATERI ALS.

2.5.1 Bl anket | nsul ati on
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I nsul ation placed between the steel studs shall be batt or blanket type
m neral wool conforming to ASTM C 665, Type I.

2.5.2 Ri gi d Board- Type | nsul ation

Insulation for wall cavities shall be rigid board-type insulation. Rigid
board-type insulation shall be either polystyrene conformng to ASTM C 578,
Type | or Il, Grade 2 or polyurethane conformng to ASTM C 591. Insulation
t hi ckness R-val ues are shown on the Contract Draw ngs.

2.6 GYPSUM WALLBQOARD

Gypsum wal | board that is installed on the interior side of the col d-forned
steel frami ng systemshall be as specified in Section 09250 GYPSUM BQARD.

2.7 EXTERI OR SHEATHI NG

d ass mat gypsum sheat hing shall conformto ASTM C 79/ C 79M and ASTM C
1177/ C 1177M d ass mat gypsum sheat hing shall have a water-resistant core
with a water-resistant glass nat enbedded onto core and shall have a zero
flame, zero snoke devel oped, and shall have nold and nmi| dew resi stant

surf ace.

2.8 MO STURE PROTECTI ON
2.8.1 Moi sture Barri er

The noisture barrier shall be 6.7 kg asphalt-saturated felt conformng to
ASTM D 226 Type | (No. 15).

2.8.2 Vapor Retarder

The vapor retarder shall be polyethylene filmconformng to ASTM D 2103,
0.15 M (6 ml) mninumthickness.

2.8.3 St apl es

Staples for attaching the noisture barrier to the exterior sheathing shall
be the type and size best suited to provide a secure connection. Staples
shal |l be nade fromeither gal vani zed steel or stainless steel wre.

2.8.4 Joi nt Tape

Tape for sealing the joints in the vapor retarder shall be | am nated tape
with pressure sensitive adhesive as recomrended by the nanufacturer of the
pol yet hyl ene film

2.9  VENEER ANCHCORS

Anchor assenblies for the attachnment of the masonry veneer to the
cold-fornmed steel framing, structural steel and/or concrete beam and col um
nmenbers, and concrete floor slabs shall be as shown. Length of anchor wires
shall be such that the outernost wires |lie between 32 nmfrom each face of
the masonry veneer. Anchors wires shall not have drips. Wres for veneer
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anchors shall be rectangular or triangular hoops formed from5 nm di aneter
steel wire conformng to ASTM A 82. Anchor assenblies including wires and
anchor plates shall be hot-dip gal vani zed conformng to ASTM A 153/ A 153M
Class B-2. The veneer anchor shall have a m ni nrum capacity of 900 newt ons.
The | oad-di spl acenent capacity of each veneer anchor, both in direct
pul | -out for tension and conpression, shall be not less than 350 kilo
newt ons per neter (2000 pounds per inch) (or a deflection of 2.85 nmm per
kilo newton (0.05 inches per 100 pounds) of load in tension or
conpression). In the direction perpendicular to the masonry veneer, the
anchor assenbly shall have a nmaxi num play of 1.6 nm

2.9.1 Adj ustabl e Pintle-Eye Type Wre Anchors

Adj ustabl e pintle-eye type wall anchors shall be two pieces rectangul ar
type doubl e pintle anchors.

2.10  CONNECTI ONS

Screws, bolts and anchors shall be hot-di p gal vani zed in accordance with
ASTM A 123/ A 123M or ASTM A 153/ A 153M as appropri ate.

2.10.1 Fram ng Screws, Bolts and Anchors

Screws, bolts and anchors used in the assenbly of the cold-forned stee
fram ng systemshall be as shown. Screw, bolt and anchor sizes shall be
shown on the detail draw ngs.

2.10.2 Wel di ng

Wel ded connections shall be designed and all welding shall be performed in
accordance with AWs D1.3, as nodified by AISI Cold-Formed Mhl. Welders
shall be qualified in accordance with AW D1.3. All welds shall be cleaned
and touched-up with zinc-rich paint.

2.10.3 Veneer Anchor Screws
Screws for attachment of the veneer anchors to the cold-forned stee
fram ng nmenbers shall be as required by design to provide the needed
pul | out | oad capacity but not |less than No. 12. Screws shall be shown on
the detail drawi ngs. The length of screws shall be such that the screws
penetrate the hol ding menber by not less than 16 nm

2.10.4 Gypsum Sheat hi ng Screws

Screws for attachnent of gypsum sheathing to cold-formed steel fram ng
shall conformto ASTM C 1002, Type S or ASTM C 954.

2.11  SYNTHETI C RUBBER WASHERS
Synt hetic rubber washers for placenent between veneer anchors and the
noi sture barrier on the outside face of the exterior sheathing shal

conformto ASTM D 1330, Grade I.

2.12 EXPANSI ON JO NT MATERI ALS
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Expansion joint materials shall be bellows or U shaped type conformng to
Section { AMt0001} 07601 SHEET METALWORK, GENERAL. Prenol ded type shal
be cl osed-cell cellular rubber conform ng to ASTM D 1056 or cl osed-cel
vinyl or polyvinyl chloride conform ng to ASTM D 1667.

2.13 FLASHI NG

Fl ashing shall conformto the requirenents in Section {AM#0001} 07601
SHEET METALWORK, GENERAL. Fl ashing shall be supplied in a continuous sheet
extending fromthe exterior sheathing across the cavity and through the
masonry veneer as shown.

2.14 STEEL LI NTELS AND SHELF ANGLES

Steel shapes used for lintels and shelf angles shall conformto ASTM A 36/ A
36M Lintels and shelf angles shall be provided as shown. These steel
nmenbers shall be hot-di p gal vani zed in accordance with ASTM A 123/ A 123M

2.15 SEALANTS

Seal ants shall be as specified in Section 07900 JO NT SEALING  Caul king is
pr ohi bi t ed.

PART 3 EXECUTI ON
3.1 GENERAL | NSTALLATI ON REQUI REMENTS

Wal | sections, types of construction and dinensions shall be as shown.
Met al door and wi ndow franmes and ot her special fram ng shall be built and
anchored into the wall system as indicat ed.

3.2 STEEL STUD WALL FRAM NG

The top track of the stud wall systemshall be slip jointed to acconmpdat e
vertical deflections of the supporting nenmbers as shown on the draw ngs.
Both flanges of all steel studs shall be securely fastened with screws to
the flanges of the top and bottomtracks as shown on the draw ngs. All
details for affixing steel studs to runners and all other sheet stee
fram ng menbers along with all details necessary for anchorage of the stee
stud wall systemto the building structural systens shall be as shown on
the drawi ngs. Horizontal bridging shall be provided as necessary. Studs
shal | be spaced as indicated on the draw ngs. Coordinate stud spacing with
sheat hi ng and anchor requirenents. At wall openings for doors, w ndows and
other simlar features, the fram ng systemshall provide for the
installation and anchorage of the required subfranes or finish franes.

Steel franes shall be securely attached through built-in anchors to the
nearest stud on each side of the opening with self-drilling screws. Double
studs shall be provided at both janmbs of all door openings. Door franes
and other built-in itens shall be grouted solid.

3.3 STEEL SHELF ANGLES

Unl ess ot herwi se shown, steel shelf angles shall be provided in segnents
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that do not exceed 3.0 min length. At building corners, shelf angle
segnents shall be mitered and securely attached together by welding with
legs no less than 1.2 mwhere possible. Shelf angle segnments shall not be
connected together but instead shall be installed with 6 nmw de gaps

bet ween the segnents. Fabrication and erection tol erances shall be in
accordance with the Al SC Code of Standard Practice, as indicated in Al SC
ASD Manual

3.4 I NSULATI ON

The actual installed thickness of insulation shall provide a naxi mum
thermal R as shown on the Contract Drawi ngs for the conpleted exterior wal
construction as determ ned in accordance with ASHRAE Hdbk-IP. Insulation

t hi ckness shall be as shown on the approved drawi ngs. |Installation, except
as otherw se specified or shown, shall be in accordance with the

manuf acturer's instructions which shall be approved by the Contracting
Oficer. Insulation shall be installed between wall fram ng nenbers.

Rigid insulation shall be installed in accordance with the manufacturer's
instructions with proper connections through the insulation to prevent the
insulation fromcarrying loads directly. Insulation with facings shall be
secured to the sides of the fram ng nenbers to provide a continuous seal so
that the entire weight of the insulation is carried by the fram ng nenbers.
Where electrical outlets, ducts, pipes, vents or other utility itens
occur, insulation shall be placed on the dry side of the itemaway from
excessive humdity.

3.5 GYPSUM WALLBQOARD

Gypsum wal | board shall be installed on the interior face of the col d-forned
steel franmng system Installation shall be as specified in Section 09250
GYPSUM BOARD except at vertical slip joints, the gypsumwall board shall be
connected to the vertical studs to prevent novenent at the slip joint.

3.6 EXTERI OR SHEATHI NG

Sheat hing shall be installed on the exterior face of the cold-forned steel
fram ng systemwith self-drilling screws. Screws shall be |ocated a

m ni mum of 10 mm from the ends and edges of sheathi ng panels and shall be
spaced not nore than 200 nm on each supporting nmenber except at vertica
slip joints, the sheathing shall be connected to the vertical studs to
prevent novenent of the slip joint. Edges and ends of gypsum sheat hi ng
panel s shall be butted snugly with vertical joints staggered to provide
full and even support for the noisture barrier. Holes and gaps resulting
from abandoned screw installations, fromdanmage to panels, and fromcutting
and fitting of panels at junctures with doors, w ndows, foundation walls,
floor slabs and other similar locations shall be filled with exterior
rubber - base caul k.

3.7 MOl STURE PROTECTI ON
3.7.1 Moi sture Barrier
The asphalt-saturated felt or other approved noisture barrier shall be

installed on the outer face of the exterior sheathing. The nvisture
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barrier shall be installed horizontally and shingled with each sheet | apped
not |less than 150 nm over the sheet below. Vertical end joints shall be

| apped not | ess than 150 mm and shall be staggered. Attachnment of the

noi sture barrier shall be with staples spaced not greater than 400 mm on
center or as required by the manufacturer

3.7.2 Vapor Retarder

A vapor retarder shall be installed between the steel studs and the
exterior sheathing. The vapor retarder shall be installed in accordance
with the manufacturer's recomendations to forma conplete retarder to
vapor infiltration. The joints shall be |apped and seal ed with tape.

3.8  VENEER ANCHCORS

Veneer anchors shall be attached with screws through the sheathing and
rigid insulation to the steel studs or other support nenbers at the

| ocations shown. When rigid insulation is used, the nethod of connecting
t he veneer anchor through the insulation shall be approved by the
Contracting O ficer. Veneer anchors shall be installed with the outernopst
wires lying between 16 mm from each face of the masonry veneer. Synthetic
rubber washers shall be used between the anchor connector plates and the
noi sture barrier. A clutch torque slip screw gun shall be used on screws
attachi ng veneer anchors to cold-formed steel nenbers. Veneer anchors with
corrugat ed sheet netal or wire nmesh nenbers extendi ng across the wal
cavity shall not be used. There shall be one veneer anchor for each 0.2
square neters of wall and shall be attached to steel studs and ot her
supports with a maxi mum spaci ng of 600 mm on center. For pintle-eye
anchors the vertical distance between the pintle section horizontal wres
and the eye section horizontal wires shall not exceed 13 mm

3.9 FLASHI NG

Conti nuous flashing shall be provided at the bottomof the wall cavity just
above grade. Flashing shall also be provided above and bel ow openi ngs at
lintels and sills, at shelf angles, and as indicated on the draw ngs.
Fl ashing shall be as detailed and as specified in Section {AM{0001} 07601
SHEET METALWORK, GENERAL. Fl ashing shall be | apped a mi ni mum of 150 nm at
joints and shall be sealed with a mastic as recommended by the flashing
manuf acturer. Ends over doors, w ndows and openi ngs shall be turned up and
secured. Flashing shall be | apped under the noisture barrier a m nimum of
150 mm and securely attached to the gypsum sheat hing. Flashing shal
extend t hrough the exterior face of the masonry veneer and shall be turned
down to forma drip

3.10 MASONRY VENEER

Exterior masonry wythes shall be constructed to the thickness indicated on
the drawings. A cavity consisting of an air space will be provided between
the noisture barrier and the masonry veneer. Masonry veneer shall not be
installed until the exterior sheathing, noisture barrier, veneer anchors
and flashing have been installed on the cold-fornmed steel fram ng system
Extrene care shall be taken to avoid danage to the noisture barrier and
flashing during construction of the masonry veneer. Any portion of the
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noi sture barrier and flashing that is damaged shall be repaired or repl aced
prior to conpletion of the veneer. Masonry shall be placed in running bond
patternand | ongitudi nal reinforcenent shall be as indicated on the draw ngs.
Vertical joints on alternating courses shall be aligned and kept
vertically plunmb. Solid masonry units shall be laid in a non-furrowed ful
bed of nortar, beveled and sloped toward the center of the wthe on which
the nortar is placed. Units shall be shoved into place so that the
vertical nortar joints are conpletely full and tight. Units that have been
di sturbed after the nortar has stiffened shall be renpbved, cleaned and
relaid. Mortar which protrudes nore than 13 mminto the cavity space shal
be renpbved. Means shall be provided to ensure that the cavity space is
kept clean of nortar droppings and other |oose debris. Chases and
raked-out joints shall be kept free fromnortar and debris. Faces of units
used in finished exposed areas shall be free from chi pped edges, nateri al
texture or color defects or other inperfections distracting fromthe
appear ance of the finished work.

3.10.1 Surface Preparation

Surfaces on which masonry is to be laid shall be cleaned of |aitance or
other foreign material. No units having a filmof water shall be laid.

3.10.2 Hot Weat her Constructi on

Tenperatures of masonry units and nortar shall not be greater than 50
degrees C when laid. Masonry erected when the anbient air tenperature is
nore than 37 degrees Cin the shade and when the relative hunidity is |ess
than 50 percent shall be given protection fromthe direct exposure to w nd
and sun for 48 hours after the installation

3.10.3 Col d Weat her Construction

Tenperatures of masonry units and nortar shall not be |ess than 4 degrees C
when laid. Wen the anbient air tenperature is 0 degrees C or |ess,

masonry veneer under construction shall be protected and naintained at a
tenperature greater than 0 degrees C for a period of 48 hours after
installation. The proposed nethod of maintaining the tenperature within
the specified range shall be submtted for approval prior to

i mpl enentation. No units shall be laid on a surface having a film of frost
or water.

3.10.4 Tol erances
Masonry shall be laid plumb, level and true to Iine within the tol erances

specified in TABLE 1. Al nasonry corners shall be square unless otherw se
i ndi cated on the draw ngs.

TABLE 1
Variati on From Pl unb
In adj acent units 3 mm
In 3 m 6 mMm
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In 6 m 10
3

nmm
In 12 mor nore 13 mMm

Variation FromLevel O G ades

In 3 m 3 mm
In 6 m 6 mMm
In 12 mor nore 13 mMm

Variati on From Li near Buil ding Lines

In 6 m 13 mMm
In 12 mor nore 19 mMm

Variation From Cross Sectional Dinensions O Walls

Pl us 13 mm
M nus 6 mMm

3.10.5 M xi ng of Mortar

Mortar shall be mxed in a nechanically operated nortar mxer for at |east

3 mnutes but not nore than 5 mnutes. Measurenent of ingredients for
nortar shall be by volune. Measurenent of sand shall be acconplished by
the use of a container of known capacity or shovel count based on a

contai ner of known capacity. Water shall be mxed with the dry ingredients
in sufficient anbunt to provide a workable m xture which will adhere to the
vertical surfaces of the masonry units. Mortar that has stiffened because
of loss of water through evaporation shall be retenpered by adding water to
restore the proper consistency and workability. Mrtar that has reached
its initial set or that has not been used within 2 hours shall be discarded.

3.10.6 Cutting and Fitting

Wherever possible, full units shall be used in lieu of cut units. \Were
cut units are required to accommbdate the design, cutting shall be done by
masonry nmechani cs using power masonry saws. Wet-cut units shall be dried
to the sane surface-dry appearances of uncut units before being placed in
the work. Cut edges shall be clean, true and sharp. Qpenings to
accommodat e pi pes, conduits, and other accessories shall be neatly forned
so that fram ng or escutcheons required will conpletely conceal the cut
edges. Insofar as practicable, all cutting and fitting shall be
acconpl i shed while masonry work is being erected.

3.10.7 Masonry Units
When being laid, masonry units shall have suction sufficient to hold the
nortar and to absorb water fromthe nortar, but shall be damp enough to

allow the nortar to remain in a plastic state to pernmt the unit to be
| evel ed and plunbed i mredi ately after being laid without destroying bond.
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Masonry units with frogging shall be laid with the frog side down and
better or face side exposed to view. Masonry units that are cored,
recessed or otherwi se deformed nay be used in sills or in other areas
except where deformations will be exposed to view

3.10.8 Mortar Joints

Mortar joint widths shall be uniformand such that the specified widths are

mai nt ai ned throughout. Joints shall be of thickness equal to the

di fference between the actual and nom nal dinmensions of the nmasonry units

in either height or length but in no case shall the joints be less than 6 M
nor nore than 13 mm w de. Joints shall be tooled slightly concave.

Tool i ng shall be acconplished when nortar is thunbprint hard and in a

manner that will conpress and seal the nortar joint and produce joints of

straight and true lines free of tool narks.

3.10.9 Joi nt Rei nforcenent

Unl ess ot herwi se shown, joint reinforcenent shall be spaced at 400 mm on
center vertically. Joint reinforcenent shall not be placed in the sane
masonry course as veneer anchors unless the anchors are designed to
accommpdate the wire. Joint reinforcenent shall be placed so that

| ongi tudinal reinforcing steel are centered in the veneer wthe for solid
units. Longitudinal reinforcing steel shall be fully enbedded in nortar
for their entire length. Splices in joint reinforcement shall be | apped a
m ni mum of 150 mm  Joint reinforcenent nust be discontinuous at all veneer
joints. The mnimmcover for joint reinforcenent is 16 nm

3.10.10 Veneer Joints

Concrete masonry veneer joints shall be provided at the |ocations shown on
the drawings. Details of joints shall be as indicated on the draw ngs.
Joints shall be clean and free of nortar and shall contain only backer rod
and seal ant, installed in accordance with Section 07900A JO NT SEALI NG
Hori zontal reinforcenent shall not extend through the joints.

3.10.11 Weep Hol es
Weep hol es shall be provided at all flashing |ocations at intervals of 600
mnm \Weep hol es shall be round plastic weep/vent tubing conposed of
medi um density pol yethylene, 9 nm 0D by 100 nmlong. Cut flush with

outside face of masonry. Weep holes shall be kept free of nortar and ot her
obstructi ons.

3.10.12 Head Joint Vents

Head joint vents shall be provided near the top of the veneer wthe at the
sanme spacing as the weep hol es.

3.10.13 Di sconti nuous Work
When necessary to tenporarily discontinue the work, masonry shall be

st epped back for joining when work resunes. Toothing may be used only when
specifically approved. Before resun ng work, | oose nortar shall be renoved
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and the exposed joint shall be thoroughly cleaned. Top of walls subjected
to rain or snow shall be covered w th nonstaining waterproof covering or
menbrane when work is not in process. Covering shall extend a m ni num of
600 nm down on each side of the wall and shall be held securely in place.

3.10.14 d eani ng

Mortar daubs or splashings shall be conpletely renoved from fini shed
exposed masonry surfaces before they harden or set up. Before conpletion
of the work, defects in nortar joints shall be raked out as necessary,
filled with nortar, and tooled to match the adjacent existing nortar in the
joints. The proposed cl eaning nethod shall be done on the sanple wal

panel and the sanple panel shall be exanmi ned for discoloration or stain

If the sanple panel is discolored or stained, the nethod of cleaning shal
be changed to ensure that the masonry surfaces in the structure will not be
adversely affected. Masonry surfaces shall not be cl eaned, other than
renovi ng excess surface nortar, until nmortar in joints has hardened.

Cl eani ng shall be acconplished with the use of stiff bristle fiber brushes,
wooden paddl es, wooden scrapers, or other suitable nonnmetallic tools. The
exposed brick surfaces shall be saturated with water and cleaned with a
proprietary brick cleaning agent reconmended by the clay products

manuf acturer. The cl eaning agent shall not adversely affect the brick
masonry surfaces. Proprietary cleaning agents shall be used in confornance
with the cl eaning product nmanufacturer's printed recomrendati ons.

Ef fl orescence or other stains shall be removed in conformance with the
recomendati ons of the nasonry unit nanufacturer. After construction and
cl eani ng, masonry surfaces shall be left clean, free of nortar daubs,

stain, and discolorations, including scumfrom cleaning operations, and
will have tight nortar joints throughout. Metallic tools and brushes shal
not be used for cleaning.

3.11 BUI LDI NG EXPANSI ON JO NTS

Expansi on joints shall be |ocated where indicated and shall be of the size
and details shown.

-- End of Section --
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SECTI ON 05120
STRUCTURAL STEEL
01/ 02
AMENDVENT NO. 0001

PART 1  GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON ( Al SC)

Al SC ASD Manual (1989) Manual of Steel Construction
Al'l onabl e Stress Design

Al SC ASD/ LRFD Vol I (1992) Manual of Steel Construction Vol
I'1: Connections

Al SC Design Guide No. 10 (1989) Erection Bracing of Low Rise
Structural Steel Franes

Al SC FCD (1995a) Quality Certification Program

Al SC Pub No. S303 (2000) Code of Standard Practice for Steel

Bui | di ngs and Bri dges

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 307 (2000) Carbon Steel Bolts and Studs, 60
000 PSI Tensile Strength

ASTM A 325 (2000) Structural Bolts, Steel, Heat
Treated, 120/105 ksi M ninum Tensil e
Strength

ASTM A 325M (2000) High-Strength Bolts for Structural
Steel Joints (Metric)

ASTM A 36/ A 36M (2000a) Carbon Structural Steel

ASTM A 490 (2000) Heat-Treated Steel Structural

Bolts, 150 ksi M nimum Tensile Strength
ASTM A 490M (2000) Hi gh-Strength Steel Bolts, C asses

10.9 and 10.9.3, for Structural Steel
Joints (Metric)
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ASTM A 500 (1999) Col d- Forned Wl ded and Seani ess
Carbon Steel Structural Tubing in Rounds
and Shapes

ASTM A 501 (1999) Hot - Fornmed Wl ded and Seaml ess
Carbon Steel Structural Tubing

ASTM A 53/ A 53M (2001) Pipe, Steel, Black and Hot-D pped,
Zi nc- Coat ed, Wl ded and Sean ess

ASTM A 563M (2000) Carbon and Alloy Steel Nuts (Metric)

ASTM A 6/ A 6M (2001) CGeneral Requirenents for Rolled
Structural Steel Bars, Plates, Shapes, and
Sheet Piling

ASTM A 992/ A 992M (2000) Steel for Structural Shapes For Use

in Building Fran ng

ASTM F 844 (2000) Washers, Steel, Plain (Flat),
Unhar dened for General Use

ASTM F 959M (1999a) Conpressi bl e-Washer-Type Direct
Tension Indicators for Use with Structural
Faxteners (Metric)

AVERI CAN VELDI NG SOCI ETY ( AVS)

AVS A2. 4 (1998) Standard Synbols for Wl ding,
Brazi ng and Nondestructive Exam nation

AWS D1.1 (2000) Structural Welding Code - Steel
ASME | NTERNATI ONAL ( ASME)

ASME B46. 1 (1995) Surface Texture (Surface Roughness,
Wavi ness, and Lay)

THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC Pai nt 25 (1991) Red Iron Oxide, Zinc Oxide, Raw
Linseed G| and Al kyd Priner (Wthout Lead
and Chromate Pignments)

1.2 GENERAL REQUI REMENTS

Structural steel fabrication and erection shall be perforned by an

organi zati on experienced in structural steel work of equival ent nagnitude.
The Contractor shall be responsible for correctness of detailing,
fabrication, and for the correct fitting of structural nenbers.
Connections, for any part of the structure not shown on the contract

drawi ngs, shall be considered sinple shear connections and shall be
designed and detail ed in accordance with pertinent provisions of Al SC ASD
Manual Al SC ASDY LRFD Vol . II. Substitution of sections or nodification of
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connection details will not be accepted unless approved by the Contracting
Oficer. AlISC ASD Manual and Al SC ASD/ LRFD Vol |1 shall govern the work.
Wel di ng shall be in accordance with AWS D1.1; except that welding for
critical applications shall be in accordance with Section 05090A VELDI NG,
STRUCTURAL or paragraph VWELDING. High-strength bolting shall be in
accordance with Al SC ASD Manual .

1.3 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will reviewthe submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs

Structural Steel System G ED.
Structural Connections; G ED.

Shop and erection details including nenbers (with their
connections) not shown on the contract draw ngs. Wlds shall be
i ndi cated by standard wel di ng synbols in accordance with AW A2. 4.

SD- 03 Product Data
Erection; G ED.

Prior to erection, erection plan of the structural steel franing
describing all necessary tenporary supports, including the
sequence of installation and renoval shall be approved by a
Regi stred Professional Engineer.
Wl ding; G ED

WPS not prequalified.

WPS prequalified.

SD- 04 Sanpl es

Hi gh Strength Bolts and Nuts.
Carbon Steel Bolts and Nuts.
Nut s Di mensional Style.
Washers.

Random sanpl es of bolts, nuts, and washers as delivered to the
job site if requested, taken in the presence of the Contracting
O ficer and provided to the Contracting Oficer for testing to
establish conpliance with specified requirenents.

SD-07 Certificates

M Il Test Reports.
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Certified copies of mll test reports for structural steel
structural bolts, nuts, washers and other related structural stee
itens, including attesting that the structural steel furnished
contains no less than 25 percent recycled scrap steel and neets
the requirenents specified, prior to the installation
Wel der Qualifications.

Certified copies of welder qualifications test records show ng
qualification in accordance with AWS DI1. 1.

Wel di ng | nspector.
Wel di ng I nspector qualifications.
Fabri cati on.

A copy of the AISC certificate indicating that the fabrication
pl ant neets the specified structural steelwork category.

1.4 STORACE

Material shall be stored out of contact with the ground in such manner and
location as will mnimze deterioration.

1.5 VEELDI NG | NSPECTOR
Wel di ng I nspector qualifications shall be in accordance with AWS D1.1
PART 2 PRODUCTS
2.1 STRUCTURAL STEEL
2.1.1 Carbon Grade Steel
Car bon grade steel shall conformto ASTM A 36/ A 36M
2.1.2 H gh-Strength Low Al |l oy Steel
Hi gh-strength lowalloy steel shall conformto ASTM A 992/ A 992M Grade 345.
2.1.3 Structural Shapes for Use in Building Frani ng

W de flange shapes in accordance with ASTM A 992/ A 992M shal | be used where
i ndi cated on the draw ngs.

2.2  STRUCTURAL TUBI NG
Structural tubing shall conformto ASTM A 500, Grade B .
2.3 STEEL PIPE

Steel pipe shall conformto ASTM A 501 or ASTM A 53/ A 53M Type E or Type S,
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Grade B.
2.4 H GH STRENGTH BOLTS AND NUTS

Hi gh strength bolts shall conformto ASTM A 325M, Type 1 with carbon steel
nuts conformng to ASTM A 563M, G ade DH.

2.5 CARBON STEEL BOLTS AND NUTS

Car bon steel bolts shall conformto ASTM A 307, Grade A with carbon steel
nuts conformng to ASTM A 563M, G ade A

2.6 NUTS DI MENSI ONAL STYLE

Carbon steel nuts shall be Hex style when used with ASTM A 307 bolts or
Heavy Hex style when used with ASTM A 325M bol ts.

2.7 WASHERS

ASTM F 959M washers shall be used with all structural fasteners. Plain
washers shall conformto ASTM F 844.

2.8 PAI NT

Pai nt shall conformto SSPC Pai nt 25.
PART 3 EXECUTI ON
3.1 FABRI CATI ON

Fabrication shall be in accordance with the applicable provisions of Al SC
ASD Manual . Fabrication and assenbly shall be done in the shop to the
greatest extent possible. The fabricating plant shall be certified under
the AISC FCD for Category 1 structural steelwork. Conpression joints
dependi ng on contact bearing shall have a surface roughness not in excess
of 13 micrometer as determ ned by ASME B46. 1, and ends shall be square
within the tolerances for mlled ends specified in ASTM A 6/ A 6M
Structural steelwork, except surfaces of steel to be encased in concrete,
surfaces to be field welded, surfaces to be fireproofed, and contact
surfaces of friction-type high-strength bolted connections shall be
prepared for painting in accordance with Al SC specification for Structura
Steel Buildings and prinmed with the specified paint.

3.2 ERECTI ON
a: FErection of structural steel, except as indicated in itemb.
bel ow, shall be in accordance with the applicable provisions of
Al SC ASD Manual. Erection plan shall be reviewed, stanped and
seal ed by a structural engineer licensed by the state in which the
project is |ocated.
b. {AWO0001} DELETED

3.2.1 Structural Connections
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Anchor bolts and other connections between the structural steel and
foundati ons shall be provided and shall be properly located and built into
connecting work. Field welded structural connections shall be conpl eted
before load is applied.

3.2.2 Base Pl ates and Bearing Pl ates

Col um base plates for colums and bearing plates for beans, girders, and
simlar menbers shall be provided. Base plates and bearing plates shall be
provided with full bearing after the supported nenbers have been pl unbed
and properly positioned, but prior to placing superinposed | oads. Separate
setting plates under columm base plates will not be permitted. The area
under the plate shall be danp-packed solidly with bedding nortar, except
where nonshrink grout is indicated on the drawings. Bedding nortar and
grout shall be as specified in Section 03300 CAST-I| N PLACE STRUCTURAL
CONCRETE.

3.2.3 Field Primng
After erection, the field bolt heads and nuts, field welds, and any
abrasions in the shop coat shall be cleaned and prined with paint of the
sanme quality as that used for the shop coat.

3.3 VELDI NG
The contractor shall develop and submt the Wl ding Procedure
Specifications (WPS) for all welding, including w eding done using
prequalified procedures. Prequaliried procedures may be subnitted for
i nfornmati on only; however, procedures that are not prequalified shall be
subm tted for approval

-- End of Section --
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SECTI ON 05500
M SCELLANEOUS METAL
01/ 02
AMENDVENT NO. 0001
PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ALUM NUM ASSOCI ATI ON ( AA)

AA DAF- 45 (1997) Designation System for Al um num
Fi ni shes

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)

ANSI MH28. 1 (1982) Design, Testing, Wilization, and
Application of Industrial Gade Stee
Shel vi ng

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM A 123/ A 123M (2001) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Iron and Steel Products

ASTM A 36/ A 36M (2000a) Carbon Structural Stee

ASTM A 500 (1999) Col d- Forned Wl ded and Seani ess
Carbon Steel Structural Tubing in Rounds
and Shapes

ASTM A 53/ A 53M (2001) Pipe, Steel, Black and Hot-D pped,

Zi nc- Coat ed, Wl ded and Seani ess

ASTM A 653/ A 653M (2000) Steel Sheet, Zinc-Coated
(Gl vani zed) or Zinc-lron All oy-Coated
(Gl vanneal ed) by the Hot-Di p Process

ASTM A 924/ A 924M (1999) General Requirenents for Stee
Sheet, Metallic-Coated by the Hot-Dip
Process

ASTM E 814 (2000) Fire Tests of Through-Penetration
Fire Stops

AVERI CAN VELDI NG SOCI ETY ( AVS)
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AWS D1.1 (2000) Structural Welding Code -

NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA)

C130SQOP

St eel

NFPA 10 (1998; Errata 10-98-1) Portable Fire

Exti ngui shers
U S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

CID A-A-344 (Rev B) Lacquer, Cear d oss,
Interior

1.2 SUBM TTALS

Exterior,

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be

submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
M scel | aneous Metal Itenms; G ED.

Detail drawi ngs indicating material thickness, type,

grade, and

cl ass; dinensions; and construction details. Draw ngs shall
i nclude catalog cuts, erection details, manufacturer's descriptive
data and installation instructions, and tenplates. Detail

drawi ngs for the followi ng itens:

a Access doors and franes.

b Bol | ar ds.

C. Steel handrails and guardrails.
d. Steel stairs.

e Expansi on joi nt covers.

f Shelving (all types).

g. Aut omati ¢ door railings.

{ AM#0001} h. Downspout boot s.

SD- 04 Sanpl es

M scel | aneous Metal Itenms; G ED.

Sanples of the following itens: Access doors and franes,
shel vi ng, and expansion joint covers. Sanples shall be full size,
taken from manufacturer's stock, and shall be conplete as required
for installation in the structure. Sanples may be installed in
the work, provided each sanple is clearly identified and its

| ocation recorded.
1.3 GENERAL REQUI REMENTS

The Contractor shall verify all neasurements and shall take all

SECTI ON 05500 Page 2

field



ACCOVPANYI NG AVENDVENT #0001 TO SOLI CI TATI ON #DACA63- 02- B- 0009 C130SQOP

nmeasur enents necessary before fabrication. Wlding to or on structura
steel shall be in accordance with AW D1.1. |Itens specified to be

gal vani zed, when practicable and not indicated otherw se, shall be hot-dip
gal vani zed after fabrication. Galvanizing shall be in accordance with ASTM
A 123/ A 123M ASTM A 653/ A 653M or ASTM A 924/ A 924M as applicable.
Exposed fastenings shall be conpatible nmaterials, shall generally match in
color and finish, and shall harnonize with the material to which fastenings
are applied. WMaterials and parts necessary to conplete each item even

t hough such work is not definitely shown or specified, shall be included.
Poor nmatching of holes for fasteners shall be cause for rejection

Fast eni ngs shall be conceal ed where practicable. Thickness of netal and
details of assenbly and supports shall provide strength and stiffness.

Joi nts exposed to the weather shall be formed to exclude water

1.4 DI SSI M LAR MATERI ALS

Where dissimilar netals are in contact, or where alumnumis in contact
with concrete, nmortar, masonry, wet or pressure-treated wood, or absorptive
materials subject to wetting, the surfaces shall be protected with a coat
of bitum nous paint or asphalt varnish.

1.5 WORKMANSHI P

M scel | aneous netal work shall be well forned to shape and size, with sharp
lines and angles and true curves. Drilling and punching shall produce
clean true lines and surfaces. Welding shall be continuous al ong the
entire area of contact except where tack welding is pernmtted. Exposed
connections of work in place shall not be tack wel ded. Exposed wel ds shal
be ground snooth. Exposed surfaces of work in place shall have a snmpoth
finish, and unl ess otherw se approved, exposed riveting shall be flush.
Where tight fits are required, joints shall be mlled. Corner joints shal
be coped or mitered, well formed, and in true alignment. Wrk shall be
accurately set to established |ines and el evations and securely fastened in
place. Installation shall be in accordance w th nanufacturer's
installation instructions and approved draw ngs, cuts, and details.

1.6 ANCHORAGE

Anchor age shall be provided where necessary for fastening niscellaneous
netal items securely in place. Anchorage not otherw se specified or

i ndi cated shall include slotted inserts made to engage with the anchors,
expansi on shields, and power-driven fasteners when approved for concrete;
toggle bolts and through bolts for nasonry; nmachine and carriage bolts for
steel; and lag bolts and screws for wood.

1.7 ALUM NUM FI NI SHES

Unl ess ot herwi se specified, alum numitens shall have standard m Il finish.
The thickness of the coating shall be not |ess than that specified for
protective and decorative type finishes for itens used in interior

| ocations or architectural Class | type finish for itens used in exterior

| ocations in AA DAF-45. Itens to be anodi zed shall receive a polished
satin finish. A umnumsurfaces to be in contact with plaster or concrete
during construction shall be protected with a field coat conformng to CID
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A- A- 344.
1.8 STAI NLESS STEEL FI NI SHES
Stai nl ess steel finish shall be #4.
1.9 SHOP PAI NTI NG

Surfaces of ferrous netal except gal vani zed surfaces, shall be cleaned and
shop coated with the manufacturer's standard protective coating unless

ot herwi se specified. Surfaces of itens to be enbedded in concrete shal

not be painted. Itens to be finish painted shall be prepared according to
manuf acturer's recommendati ons or as specified.

PART 2 PRODUCTS
2.1 ACCESS DOORS AND PANELS

Doors and panels shall be flush type unless otherw se indicated. Frames
for access doors shall be fabricated of not lighter than 1.52 mm (16 gauge)
steel with welded joints and finished with anchorage for securing into
construction. Access doors shall be a mninumof 350 by 500 mnm and of not
lighter than 1.9 mm (14 gauge) steel, with stiffened edges, conplete with
attachments. Access doors shall be hinged to frame and provided with a
flush face, screw driver operated |latch. Exposed netal surfaces shall have
a shop applied prime coat for field painting.

2.2 BOLLARDS

Bol | ards shall be heavy duty steel pipe conformng to ASTM A 53/ A 53M Type
E or S, weight STD, black finish.

2.3 {AW0001} DOANSPOUT BOOTS

{ AME0001} Downspout boots shall be cast iron with one coat of rust
inhibitive prinmer. Downspout boots shall be rectangular in cross section
with rectangul ar receiving bells sized to fit downspouts and with four

i ntegral mounting brackets for attachnent to exterior masonry wall.
Provi de appropriate outlet bel ow grade to connect with underground storm
drai nage system Product sinilar to (design basis) "MKinley" Type DS2 or
DS4.

2.4 EXPANSI ON JO NT COVERS

Expansi on joint covers shall be constructed of extruded alum numw th
anodi zed satin finish for walls and ceilings and with standard mll finish
for floor covers and exterior covers. Plates, backup angles, expansion
filler strip and anchors shall be designed as indicated. Expansion joint
system shall be rated and non-rated as shown on the drawi ngs and provide a
50 mm novenent .

2.5 HANDRAI LS

Handrails shall be designed to resist a concentrated | oad of 890 N (200
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pounds) in any direction at any point of the top of the rail or 292

Newt ons per neter (20 pounds per foot) applied horizontally to top of the
rail, whichever is nore severe. Design shall conformto that shown on the
Contract Draw ngs.

2.5.1 Steel Handrails, Including Carbon Steel Inserts

Steel handrails, including inserts in concrete, shall be steel pipe
conformng to ASTM A 53/ A 53M and structural tubing conformng to ASTM A 500
Grade A or B of equivalent strength Railings shall be shop painted.

a. Joint posts, rail, and corners shall be fabricated by one of the
fol |l owi ng net hods:

(1) Mtered and welded joints by fitting post to top rail and
internmediate rail to post, mitering corners, groove wel ding
joints, and grinding snooth. Railing splices shall be butted and
reinforced by a tight fitting interior sleeve not |ess than 150 nmm
| ong.

2.6 AUTOVATI C DOCR RAI LI NGS

Automatic door railings shall be of the size, design and |ocation shown on
the drawings. Al conponents, including inserts and fasteners, shall be
fabricated fromstainless steel with #4 finish. Exposed fasteners are
prohi bited and all welds shall be ground snooth.

2.7 M SCELLANEQUS

M scel | aneous pl ates and shapes for itens that do not forma part of the
structural steel framework, such as lintels, sill angles, mscellaneous
nounti ngs, and franes, shall be provided to conplete the work.

2.8 SHELVI NG

Shel ving shall conformto ANSI MH28.1 and shall be bolted and capable of
resisting a uniformload of 363 kg per shelf. M nimum di nensi ons and
nunmber of shelves shall be as indicated.

2.9 STEEL STAI RS

Steel stairs shall be conplete with structural channel stringers, netal pan
cenent-filled treads, |andings, columms, handrails, and necessary bolts and
ot her fastenings as indicated. Structural steel shall conformto ASTM A
36/ A 36M Stairs and accessories shall be shop prined for field painting.
Risers on stairs with metal pan treads shall be deforned to forma sanitary
cove to retain the tread concrete.

2.10 FI RE EXTI NGUI SHER CABI NETS
Cabinets to be located in fire-rated walls shall be fire-rated type,
fabricated in accordance with ASTM E 814, and shall be listed by an

approved testing agency for 1- and 2-hour conbustible and non-conbustible
wal | systenms. The testing agency's seal shall be affixed to each
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fire-rated cabinet. Cabinets shall be of the recessed type suitable for 20

kg extinguishers. Box and trimshall be of heavy gage rolled steel. Door
shall be arigid frame with full Iength piano type hinge and double
strength (DSA) gl ass panel. Door and panel shall have the manufacturer's

standard white baked enanel finish inside and out.
PART 3 EXECUTI ON
3.1 GENERAL | NSTALLATI ON REQUI REMENTS

Al items shall be installed at the |ocations shown and according to the
manuf acturer's recommendations. |Itens |isted bel ow require additional
procedures as specified.

3.2 REMOVABLE ACCESS PANELS

A renovabl e access panel not |ess than 300 by 300 nm shall be installed
directly bel ow each valve, flow indicator, damper, or air splitter that is
| ocat ed above the ceiling, other than an acoustical ceiling, and that would
ot herwi se not be accessi bl e.

3.3 | NSTALLATI ON OF BOLLARDS
Bol | ards shall be set vertically in concrete piers. Piers shall be
constructed of, and the hollow cores of the pipe filled with, concrete

havi ng a conpressive strength of 21 MPa.

3.4  { AM#0001} | NSTALLATI ON OF DOWNSPOUT BOOTS

{ AM#0001} Downspout boots shall be secured to building through integral lips
with appropriate fasteners. Top of downspout boots shall be at el evation
101 200mm Boots shall be installed plunb and true. Paint boots to match
downspout col or.

3.5 ATTACHMENT COF HANDRAI LS

Brackets shall be installed where indicated. Splices, where required,
shal | be nade at expansion joints.

3.5.1 Installation of Steel Handrails
Installation shall be as shown on the Contract Draw ngs.

3.6 | NSTALLATI ON OF FI RE EXTI NGUI SHER CABI NETS
Metal fire extinguisher cabinets shall be furnished and installed in
accordance with NFPA 10 where shown on the drawi ngs or specified. Exterior

of door and frane shall be field painted to match wall col or

-- End of Section --
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SECTI ON 07416

STRUCTURAL STANDI NG SEAM METAL ROOF ( SSSMR) SYSTEM
11/01
AMVENDMENT NO. 0001

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN | RON AND STEEL | NSTI TUTE (Al SI)
Al SI Col d- For ned Mnl (1996) Col d- Forned Steel Design Manual
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 463/ A 463M (2000) Steel Sheet, Al um num Coated, by
the Hot-Di p Process

ASTM A 653/ A 653M (2000) Steel Sheet, Zinc-Coated
(Gl vani zed) or Zinc-lron All oy-Coated
(Gl vanneal ed) by the Hot-Di p Process

ASTM A 792/ A 792M (1999) Steel Sheet, 55% Al um num Zi nc
Al'l oy-Coated by the Hot-Di p Process

ASTM C 1289 (1998) Faced Rigid Cellular
Pol yi socyanurate Thernal |nsul ation Board

ASTM C 518 (1998) Steady-State Heat Flux Measurenents
and Thernmal Transm ssion Properties by
Means of the Heat Fl ow Meter Apparatus

ASTM D 1308 (1987; R 1998) Effect of Household
Chemicals on Oear and Pignented O ganic
Fi ni shes

ASTM D 1654 (1992) Eval uation of Painted or Coated

Speci nens Subj ected to Corrosive
Envi ronnment s

ASTM D 1970 (1997) Sel f-Adhering Pol yner Modified
Bi t um nous Sheet Materials Use as Steep
Roofi ng Underl aynent for |Ice Dam Protection

ASTM D 2244 (1995) Calculation of Color Differences
fromlnstrunentally Measured Col or
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Coor di nat es

ASTM D 2247 (1999) Testing Water Resistance of
Coatings in 100% Rel ative Hum dity

ASTM D 2794 (1993; R 1999el) Resistance of Organic
Coatings to the Effects of Rapid
Def ormati on (I npact)

ASTM D 3359 (1997) Measuring Adhesion by Tape Test

ASTM D 4214 (1998) Eval uating Degree of Chal king of
Exterior Paint Filns

ASTM D 522 (1993a) Mandrel Bend Test of Attached
Organi ¢ Coati ngs

ASTM D 5894 (1996) Standard Practice for Cyclic Salt
Fog/ UV Exposure of Painted Metal,
(Al'ternating Exposures in a Fog/Dry
Cabi net and a UV/ Condensati on Cabi net)

ASTM D 610 (1995) Eval uating Degree of Rusting on
Pai nted Steel Surfaces

ASTM D 714 (1987; R 1994el) Eval uating Degree of
Blistering of Paints

ASTM D 968 (1993) Abrasion Resistance of Organic
Coatings by Falling Abrasive

ASTM E 1592 (1998) Structural Performance of Sheet
Met al Roof and Siding Systens by Uniform
Static Air Pressure Difference

ASTM E 84 (2001) Surface Burning Characteristics of
Bui l ding Materials

ASTM G 154 (2000ael ) Standard Practice for Qperating
Fl uorescent Light Apparatus for W
Exposure of Nonnetallic Materials

AMERI CAN SCCI ETY OF ClVIL ENG NEERS ( ASCE)

ASCE 7 (1998) M ni num Desi gn Loads for Buil di ngs
and Ot her Structures

STEEL JO ST I NSTI TUTE (SJI)
SJI Specs & Tabl es (1994) Standard Specifications Load Tabl es
and Wei ght Tables for Steel Joists and

Joist Grders

1.2 GENERAL REQUI REMENTS
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The Contractor shall furnish a comrercially avail able roofing system which
satisfies all requirements contained herein and has been verified by |oad
testing and i ndependent design anal yses to neet the specified design

requi renents.

1.2.1 Roof Components and Layering

In general, the SSSMR system shall consist of the foll owi ng components
working fromthe netal roofing surface down to the netal deck. See
drawi ngs for conplete descriptions:

Prefini shed steel roofing panels on

Slip sheet on

Conti nuous ice and water barrier on

Thin layer of foil-faced rigid insulation on

Thi ck layer of unfaced rigid insulation on

Met al deck

Install triple layer of building felts between top of purlin and
roofing panel as thermal break

1.2.2 Structural Standi ng Seam Metal Roof (SSSMR) System

The SSSMR system covered under this specification shall include the entire
roofing system the standing seam netal roof panels, fasteners, purlins,
connectors, roof securement conponents, and assenblies tested and approved
in accordance with ASTM E 1592. In addition, the system shall consist of
panel finishes, ice and water barrier, slip sheet, rigid insulation
expansion joints, all accessories, conponents, and trimand all connections
with roof panels. This includes roof penetration itens such as vents and
curbs exterior gutters and downspouts; eaves, ridge, hip, valley, rake,
gable, wall, or other roof systemflashings installed and any other
conponents specified within this contract to provide a conplete and

weat hertight roof system

1.2.3 Factory Rolling of Roof Panels

Roof panels shall be rolled in the factory using fully staged rollers.
On-site rolling of roof panels is expressly prohibited.

1.2. 4 Manuf act ur er

The SSSMR system shall be the product of a nanufacturer who has been in the
practice of manufacturing and desi gning SSSMR systens for a period of not

| ess than 3 years and has been involved in at |east five projects simlar
in size and conplexity to this project.

1.2.5 Installer

The installer shall be certified by the SSSMR system nanufacturer to have
experience in installing at |east three projects that are of conparable
size, scope and conplexity as this project for the particular roof system
furnished. The installer may be either enployed by the nanufacturer or be
an i ndependent installer.
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1.3 DESI GN REQUI REMENTS
The design of the SSSMR system shall be provided by the Contractor as a
conpl ete system Menbers and connections not indicated on the draw ngs
shal | be designed by the Contractor. Roof panels, conponents, transitions,

accessories, and assenblies shall be supplied by the sane roofing system
manuf act urer.

1.3.1 Design Criteria
Design criteria shall be in accordance with ASCE 7.

1.3.2 Dead Loads
The dead | oad shall be the weight of the SSSMR system Col |l ateral | oads
such as sprinklers, nmechanical and el ectrical systens, and ceilings shal
not be attached to the panels.

1.3.3 Li ve Loads

1.3.3.1 Concentrated Loads
The panel s and anchor clips shall be capable of supporting a 1335 N
concentrated | oad. The concentrated |oad shall be applied at the pane
m dspan and will be resisted by a single standi ng seam netal roof panel
assuned to be acting as a beam The undeforned shape of the panel shall be
used to deternine the section properties.

1.3.3.2 Uni f or m Loads

The panel s and conceal ed anchor clips shall be capable of supporting a
m nimumuni formlive | oad of 960 Pa.

1.3.4 Roof Snow Loads
The desi gn roof snow | oads shall be as shown on the contract draw ngs.
1.3.5 Wnd Loads
The design wind uplift pressure for the roof systemshall be as shown on
the contract drawi ngs. The design uplift force for each connection
assenbly shall be that pressure given for the area under consideration
multiplied by the tributary |oad area of the connection assenbly. The
safety factor |isted below shall be applied to the design force and
conpared against the ultinmate capacity. Prying shall be considered when
figuring fastener design | oads.
a. Single fastener in each connection......... 3.0

b. Two or nore fasteners in each connection...?2.25

1.3.6 Ther mal Loads
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Roof panels shall be free to nove in response to the expansion and
contraction forces resulting froma total tenperature range of 122 degrees
C during the life of the structure.

1.3.7 Franmi ng Menbers Supporting the SSSVR System

Any additions/revisions to fram ng nenbers supporting the SSSMR systemto
accomodat e the manufacturer/fabricator's design shall be the Contractor's
responsibility and shall be subnmitted for review and approval. New or

revi sed fram ng nmenbers and their connections shall be designed in
accordance with SJI Specs & Tables. Maxi num defl ecti on under applied |live
| oad, snow, or wind |oad shall not exceed 1/180 of the span | ength.

1.3.8 Roof Panel s Desi gn

St eel panels shall be designed in accordance with Al SI Col d- Forned wnl .

The structural section properties used in the design of the panels shall be
det erm ned usi ng the unl oaded shape of the roof panels. The calcul ated
panel deflection fromconcentrated | oads shall not exceed 1/180 of the span
| ength. The cal cul ated panel deflection under applied |ive | oad, or w nd

| oad shall not exceed 1/180 tinmes the span length. Deflections shall be
based on panel s being continuous across three or nore supports. Deflection
shal | be cal cul ated and neasured al ong the najor ribs of the panels.

1.3.9 Accessories and Their Fasteners

Accessories and their fasteners shall be capable of resisting the specified
design wind uplift forces and shall allow for thermal novenment of the roof
panel system Exposed fasteners shall not restrict free novenent of the
roof panel systemresulting fromthermal forces. There shall be a m ni mum
of two fasteners per clip. Single fasteners with a mnimumdi aneter of 9
mm will be allowed when the supporting structural menbers are prepunched
or predrill ed.

1.4 PERFORVANCE REQUI REMENTS

The SSSMR shall be tested for wind uplift resistance in accordance with
ASTM E 1592; SSSMR systens previously tested and approved by the Corps of
Engi neers' STANDARD TEST METHOD FOR STRUCTURAL PERFORMANCE OF SSMRS BY

UNI FORM STATI C Al R PRESSURE DI FFERENCE nay be acceptable. Two tests shall
be performed. Test 1 shall simulate the edge condition with one end havi ng
crossw se restraint and other end free of crosswi se restraint. The maxi mum
span length for the edge condition shall be 750 nm Test 2 shall simulate
the interior condition with both ends free of crosswi se restraint. The
maxi mum span length for the interior condition shall be 1.5 m. External
rei nforcement, such as clanps on the ribs, shall not be installed to

i mprove uplift resistance. Bolts through seans shall not be installed.

1.5 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen

used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
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submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 02 Dr awi ngs

Structural Standing Seam Metal Roof System G ED.

C130SQOP

Met al roofing drawi ngs and specifications and erection draw ngs;
shop coating and finishing specifications; and other data as

necessary to clearly describe design, materials, sizes,

| ayout s,

standi ng seam configuration, construction details, provisions for

thermal novenent, line of panel fixity, fastener sizes and
spaci ngs, sealants and erection procedures. Draw ngs shal
reflect the intent of the architectural detailing using the
manuf acturer's proprietary products and fabricated itens as

required. The SSSWMR system shop drawi ngs shall be provided by the

met al roofing manufacturer.
SD- 03 Product Data

Design Analysis; G ED.

Desi gn anal ysis signed by a Regi stered Professional Engineer
enpl oyed by the SSSMR nmanufacturer. The design anal ysis shal
include a list of the design | oads, and conplete cal cul ations for
the support system (when provided by the Contractor), roofing

systemand its conponents; valley designs, gutter/downspout

cal cul ations, screw pullout test results, and shall indicate how

expected thernal novenents are accommobdat ed.
Qualifications; G ED.
Qualifications of the manufacturer and installer
SD- 04 Sanpl es

Accessories; G ED.

One sanpl e of each type of flashing, trim closure, thernal
spacer block, cap and simlar itens. Size shall be sufficient to

show construction and configuration
Roof Panels; G ED.

One piece of each type to be used, 225 mm |Ilong, ful
Factory Col or Finish; G ED.

Three 75 by 125 mm sanpl es of each type and col or

Fasteners; G ED.

wi dt h.

Two sanpl es of each type to be used, with statenment regarding

i ntended use. |If so requested, random sanples of bolts,
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presence of the Contracting O ficer and provided to the
Contracting O ficer for testing to establish conpliance with
speci fied requirenents.

I nsul ation; G ED.

One piece, 300 by 300 nm of each type and thickness to be
used, with a label indicating the rated perneance (if faced) and
R-val ues. The flane spread, and snoke devel oped rating shall be
shown on the label or provided in a letter of certification
Gaskets and I nsul ati ng Conpounds; G ED.

Two sanpl es of each type to be used and descriptive data.
Seal ant; G ED.

One sanple, approximately 0.5 kg, and descriptive data.
Conceal ed Anchor dips; G ED

Two sanpl es of each type used
Subpurlins; G ED.

One piece, 225 mm | ong.

EPDM Rubber Boots; G ED.

One piece of each type
Ice and Water Shield; G ED.

One piece, 200 mm by 200 nm

SD- 06 Test Reports
Test Report for Uplift Resistance of the SSSMR, G, ED.

The report shall include the follow ng information

a. Details of the SSSMR system showi ng the roof pane
cross-section wth di nensions and thi ckness.

b. Details of the anchor clip, dinensions, and thickness.

c. Type of fasteners, size, and the nunber required for each
connecti on.

d. Purlins/subpurlins size and spacing used in the test.

e. Description of the seaning operation including equi pnent
used.
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f. Maxinmumallowable uplift pressures. These pressures are
deternmned fromthe ultimte | oad divided by a factor of safety
equal to 1.65

g. Any additional information required to identify the SSSWR
system t est ed.

h. Signature and seal of an independent registered engi neer
who witnessed the test.

SD-07 Certificates

Structural Standing Seam Metal Roof System G ED.

a. Certification that the actual thickness of uncoated
sheets used in SSSMRS conponents including roofing panels,
subpurlins, and conceal ed anchor clips conplies with specified
requirenents.

b. Certification that materials used in the installation are
mll certified.

c. Previous certification of SSSVMR system tested under the
Cor ps of Engineers' Standard Test Method in lieu of ASTM E 1592
testing.

d. Certification that the sheets to be furnished are
produced under a continuing quality control programand that a
representative sanple consisting of not |less than three pieces has
been tested and has net the quality standards specified for
factory color finish.

e. Certification of installer. Installer certification
shal | be furnished.

f. Warranty certificates. Furnish sanples of the 20-year
Manufacturer's Material Warranties, the Manufacturer's 20-year
Syst em Weat herti ght ness Warranty, and the 5-year bond required by
the paragraph titled: Contractor's Watherti ghtness Warranty. At
the conpletion of the project the Contractor shall furnish signed
copies of the 5-year Warranty for Structural Standing Seam Meta
Roof (SSSMR) System a sanple copy of which is attached to this
section, and the 20-year Manufacturer's Mterial Warranties, and
the manufacturer's 20-year system weathertightness warranty.

I nsul ati on.
Certificate attesting that the polyisocyanurate insulation

furni shed for the project contains recovered material, and show ng
an estimated percent of such recovered naterial

C130SQOP

1.6 DELI VERY AND STORAGE

Materials shall be delivered to the site in a dry and undanaged condition
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and stored out of contact with the ground. Materials shall be covered with
weat hertight coverings and kept dry. Storage conditions shall provide good
air circulation and protection from surface staining.

1.7 WARRANTI ES

The SSSMR system shall be warranted as outlined below. Any energency
tenporary repairs conducted by the owner shall not negate the warranties.

1.7.1 Contractor's Watherti ghtness Warranty

The SSSMR system shall be warranted by the Contractor on a no penal sum
basis for a period of five years against material and workmanshi p
deficiencies; systemdeterioration caused by exposure to the el enents

and/ or inadequate resistance to specified service design | oads, water

| eaks, and wind uplift damage. The SSSWMR system covered under this
warranty shall include the entire roofing systemincluding, but not limted
to, the standing seam netal roof panels, fasteners, purlins, connectors,
roof securenent conponents, and assenblies tested and approved in
accordance with ASTM E 1592. In addition, the system shall consist of
panel finishes, ice and water barrier, slip sheet, rigid insulation
expansion joints, all accessories, conponents, and trimand all connections
with roof panels. This includes roof penetration itens such as vents and
curbs; exterior gutters and downspouts; eaves, ridge, hip, valley, rake,
gable, wall, or other roof systemflashings installed and any other
conponents specified within this contract to provide a conplete and

weat hertight roof system and itens specified in other sections of these
specifications that are part of the SSSMR system Al material and

wor kmanshi p deficiencies, systemdeteriorati on caused by exposure to the
el ements and/ or inadequate resistance to specified design | oads, water

| eaks and wi nd uplift damage shall be repaired as approved by the
Contracting O ficer. See the attached Contractor's required warranty for

i ssue resolution of warrantabl e defects. This warranty shall warrant and
cover the entire cost of repair or replacenent, including all naterial

| abor, and related nmarkups. The Contractor shall supplement this warranty
with witten warranties fromthe installer and system manufacturer, which
shall be submtted along with Contractor's warranty; however, the
Contractor shall be ultimately responsible for this warranty. The
Contractor's witten warranty shall be as outlined in attached WARRANTY FOR
STRUCTURAL STANDI NG SEAM METAL ROOF (SSSMR) SYSTEM and shall start upon
final acceptance of the facility. It is required that the Contractor
provi de a separate bond in an anpbunt equal to the installed total roofing
system cost in favor of the owner (Government) covering the Contractor's
warranty responsibilities effective throughout the five year Contractor's
warranty period for the entire SSSMR system as outlined above.

1.7.2 Manuf acturer's Material Warranties.
The Contractor shall furnish, in witing, the follow ng nanufacturer's
material warranties which cover all SSSMR system conponents such as roof
panel s, anchor clips and fasteners, flashing, accessories, and trim
fabricated fromcoil nmaterial

a. A manufacturer's 20 year material warranty warranting that the
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zinc-coated steel, alum numzinc alloy coated steel or al um nunm coated
steel as specified herein will not rupture, structurally fail, fracture,
deteriorate, or becone perforated under normal design atnospheric
conditions and service design |loads. Liability under this warranty shal
be linmted exclusively to the cost of either repairing or replacing
nonconform ng, ruptured, perforated, or structurally failed coil naterial

b. A manufacturer's 20 year exterior material finish warranty on the
factory colored finish warranting that the finish, under normal atnobspheric
conditions at the site, will not crack, peel, or delam nate; chalk in
excess of a nunerical rating of eight, as determ ned by ASTM D 4214 test
procedures; or change color in excess of five CIE or Hunter Lab col or
difference (delta E) units in accordance with ASTM D 2244. Liability under
this warranty is exclusively limted to refinishing with an air-drying
version of the specified finish or replacing the defective coated nateri al

c. A roofing system manufacturer's 20 year system weat herti ght ness
warranty.

1.8  COORDI NATI ON MEETI NG
A coordi nation neeting shall be held 30 days prior to the first submttal

for mutual understanding of the Structural Standing Seam Metal Roof (SSSMR)
System contract requirenments. This neeting shall take place at the

buil ding site and shall include representatives fromthe Contractor, the
roof system manufacturer, the roofing supplier, the erector, the SSSMR
desi gn engi neer of record, and the Contracting O ficer. Al itens required

by paragraph SUBM TTALS shal |l be discussed, including applicable standard
manuf acturer shop drawi ngs, and the approval process. The Contractor shal
coordinate tinme and arrangenents for the neeting.

PART 2 PRODUCTS
2.1 ROOF PANELS

Panel s shall be steel and shall have a factory color finish. Length of
sheets shall be sufficient to cover the entire length of any unbroken roof
sl ope for slope lengths that do not exceed 16.7 m which is approxinmate

| ongest transportabl e panel length. Wen Iength of run exceeds 16.7 m and
panel |aps are provided, each sheet in the run shall extend over three or
nore supports. Wdth of sheets shall provide not nore than 600 mm of
coverage in place. SSSMR system shall have standing seans rolled during
installation by an electrically driven seam ng nachine. Height of standing
seans shall be not less than 50 nm for all seamtypes.

2.1.1 St eel Panel s

St eel panels shall be zinc-coated steel confornming to ASTM A 653/ A 653M

al umi num zinc alloy coated steel conformng to ASTM A 792/ A 792M AZ 50
coating; or alum numcoated steel conformng to ASTM A 463/ A 463M Type 2,
coating designation T2 65. Zinc, zinc-alumnumalloy or alum num coated
panel s shall be 0.584 mm thick mininum Panels shall be within 95 percent
of reported tested thickness as noted in wind uplift resistance testing
required in paragraph PERFORMANCE REQUI REMENTS
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2.1.2 Expansi on Joi nts and Panel Connections

Expansi on joints and panel connections shall be fabricated of steel and
prefinished to match the roofing panels. Expansion joints and pane
connections shall be the standard product of the nanufacturer and shal
allow for the anticipated building joint and roof panel novenent. See
drawi ngs for details and | ocations.

2.2 CONCEALED ANCHOR CLI PS

Conceal ed anchor clips shall be the sane as the tested roofing system
Clip bases shall have factory punched or drilled holes for attachnent.
Cips shall be nmade fromnultiple pieces with the allowance for the tota
thermal nmovenent required to take place within the clip. Single piece
clips may be acceptabl e when the nanufacturer can substantiate that the
system can acconmpdate the thernmal cyclic nmovenment under sustained |ive or
snow | oads.

2.3  ACCESSCRI ES

Flashing, trim netal closure strips, caps, gutters and downspouts, and
simlar metal accessories shall be the same netal type and thickness as the
roof panels. Exposed netal accessories shall have the sane finish systens
as the roof panels. Die cast netal closures shall be installed with double
bead tape seal ant and fasteners that stitch the panel to a 2 mm preforned
backer plate to ensure a positive conpression of the tape sealant. The use
of a continuous angle butted to the panel ends to forma closure will not
be al | owed.

2.4 FASTENERS

Fasteners for steel roof panels shall be zinc-coated steel, alum num
corrosion resisting steel, or nylon capped steel, type and size specified
bel ow or as ot herwi se approved for the applicable requirenents. Fast eners
for structural connections shall provide both tensile and shear ultimte
strengths of not less than 3340 N per fastener. Fasteners for accessories
shal |l be the manufacturer's standard. Exposed roof fasteners shall be
seal ed or have seal ed washers on the exterior side of the roof to
wat er proof the fastener penetration. Wsher material shall be conpatible
with the roofing; have a mininumdianmeter of 10 mm for structura
connections; and gasketed portion of fasteners or washers shall be neoprene
or other equally durable elastonmeric nmaterial approximately 3 nm thick
Exposed fasteners for factory color finished panels shall be factory
finished to match the col or of the panels.

2.4.1 Scr ews

Screws for attaching anchor devices shall be not less than No. 14. Actua
screw pull out test results shall be perforned for the actual material gage
and yield strength of the structural purlins or subpurlins to which the
clipis to be anchored/attached. Qher screws shall be as recomended by
the manufacturer to neet the strength design requirenments of the panels.
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2.4.2 Bol ts

Bolts shall be not |ess than 6 nm dianmeter, shoul dered or plain shank as
required, with | ocking washers and nuts.

2.4.3 Structural Blind Fasteners

Blind screwtype expandabl e fasteners shall be not |less than 6 mm
dianmeter. Blind (pop) rivets shall be not less than 3 mm mi ni mum di aneter.

2.5 SUBPURLI NS

Cold fornmed supporting structural nenbers/subpurlins shall have a m ni num
thickness of 1.5 mm and a minimumtensile yield strength of 345 MPa. Hot
rolled structural menbers shall have a m ninumthickness of 6 mMmm and a
mnimmtensile yield strength of 248 MPa. Subpurlins shall be either

gal vani zed or shop painted. See drawi ngs for details.

2.6 FACTORY COLOR FI NI SH

Panel s shall have a factory applied polyvinylidene fluoride finish on the
exposed side. The exterior finish shall consist of a baked-on topcoat with
an appropriate prime coat. Color shall match the color indicated on the
drawi ngs. The exterior coating shall be a nomnal 0.025 nm thickness
consisting of a topcoat of not less than 0.018 mm dry filmthickness and

t he paint manufacturer's recomended priner of not less than 0.005 mm

t hi ckness. The interior color finish shall consist of a backer coat with a
dry filmthickness of 0.013 mm. The exterior color finish shall neet the
test requirements specified bel ow

2.6.1 Salt Spray Test

A sanpl e of the sheets shall withstand a cyclic corrosion test for a

m ni mum of 2016 hours in accordance with ASTM D 5894, including the scribe
requirenent in the test. |Imediately upon renoval of the panel fromthe
test, the coating shall receive a rating of not less than 10, no
blistering, as determ ned by ASTM D 714; 10, no rusting, as deternined by
ASTM D 610; and a rating of 6, over 2.0 to 3.0 nm failure at scribe, as
det erm ned by ASTM D 1654.

2.6.2 Fornmability Test

When subjected to testing in accordance with ASTM D 522 Method B, 3 nm
di anmeter mandrel, the coating filmshall show no evidence of cracking to
t he naked eye.

2.6.3 Accel erat ed Weat hering, Chal ki ng Resi stance and Col or Change

A sanpl e of the sheets shall be tested in accordance with ASTM G 154, test
condition UVA-340 | anp, 8h UV at 60 degrees C foll owed by 4h CON at 45
degrees C { AM#0001}for 4000 total hours. The coating shall wthstand the
weat hering test without cracking, peeling, blistering, |oss of adhesion of
the protective coating, or corrosion of the base netal. Protective coating
with an adhesion rating | ess than 4B when tested in accordance with ASTM D
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3359, Test Method B, shall be considered as an area indicating | oss of
adhesi on. Follow ng the accel erated weathering test, the coating shal

have a chalk rating not | ess than No. 8 in accordance with ASTM D 4214 test
procedures, and the col or change shall not exceed 5 CIE or Hunter Lab col or
difference (delta E) units in accordance with ASTM D 2244,

2.6.4 Hum dity Test

When subjected to a hum dity cabinet test in accordance with ASTM D 2247
for 1000 hours, a scored panel shall show no signs of blistering, cracking,
creepage or corrosion.

2.6.5 | npact Resi stance

Fact ory- pai nted sheet shall wi thstand direct and reverse inpact in
accordance with ASTM D 2794 13 mm di aneter hem spherical head indenter,
equal to 6.7 tines the netal thickness in mm expressed in Newton-neters,
wi th no cracking.

2.6.6 Abr asi on Resi st ance Test

When subjected to the falling sand test in accordance with ASTM D 968,

Met hod A, the coating systemshall withstand a nminimumof 50 liters of sand
bef ore the appearance of the base netal. The term "appearance of base
netal" refers to the netallic coating on steel or the al um num base netal

2.6.7 Specul ar d oss
Fi ni shed roof surfaces shall have a specul ar gl oss val ue of "nmedi unt
2.6.8 Pol l uti on Resi stance

Coating shall show no visual effects when covered spot tested in a 10
percent hydrochloric acid solution for 24 hours in accordance with ASTM D
1308.

2.7 I NSULATI ON

Thermal resistance of insulation shall be not [ess than the R-val ues shown
on the contract drawi ngs. R-values shall be determined at a nean
tenperature of 24 degrees C in accordance with ASTM C 518. Insul ation
shall be a standard product with the insulation nanufacturer, factory
marked or identified with insulation manufacturer's name or trademark and
R-value. Identification shall be on individual pieces or individua
packages. Insulation shall have a flane spread not in excess of 75 and a
snoke devel oped rating not in excess of 450 when tested in accordance with
ASTM E 84. The stated R-value of the insulation shall be certified by an
i ndependent Regi stered Professional Engineer if tests are conducted in the
i nsul ation manufacturer's laboratory. Contractor shall conply with EPA
requi renents in accordance with Section 01670 RECYCLED / RECOVERED

MATERI ALS.

2.7.1 Pol yi socyanurate Rigid Board Insulation for Use Above a Roof Deck

SECTI ON 07416 Page 13



ACCOVPANYI NG AVENDVENT #0001 TO SOLI CI TATI ON #DACA63- 02- B- 0009 C130SQOP

Pol yi socyanurate insulation shall conformto ASTM C 1289, Type Il, (having
a mnimmrecovered nmaterial content of 9 percent by weight of core
material in the polyisocyanurate portion). For inperneable faced

pol yi socyanurate (Ex: aluminumfoil), the maxi mum desi gn R-value per 25 mm
of insulation used shall be 0.98 square nmeter tinmes degree K divided by
watts (5.56 hours tinmes square feet tines degree F divided by BTU).

Faci ngs shall be non-asphaltic, glass fiber reinforced. Both faced and
unfaced types shall be used per the draw ngs.

2.8 I NSULATI ON RETAI NERS

Insulation retainers shall be type, size, and design necessary to
adequately hold the insulation and to provide a neat appearance. Metallic
retai ni ng nenbers shall be nonferrous or have a nonferrous coating.

Nonnetal lic retaining nmenbers, including adhesives used in conjunction with
nechani cal retainers or at insulation seans, shall have a fire resistance
classification not less than that permitted for the insulation

2.9 SEALANT

Seal ants shall be elastonmeric type containing no oil or asphalt. Exposed
seal ant shall be colored to match the applicable building color and shal
cure to a rubberlike consistency. Sealant placed in the roof pane
standing seamribs shall be provided in accordance with the manufacturer's
reconmendat i ons.

2.10 GASKETS AND | NSULATI NG COVPOUNDS

Gaskets and insul ati ng conpounds shall be nonabsorptive and suitable for
i nsul ating contact points of inconpatible materials. |Insulating conmpounds
shal | be nonrunning after drying.

2.11 SLI P SHEET

Slip sheet shall be a 0.24 kg per square neter rosin-sized, unsaturated
bui | di ng paper.

2.12 EPDM RUBBER BOOTS

Fl ashi ng devi ces around pi pe penetrations shall be flexible, one-piece
devi ces nol ded from weat her-resi stant EPDM rubber. Rubber boot materia
shal |l be as recomended by the manufacturer. The boots shall have base
rings made of alum num or corrosion resisting steel that conformto the
contours of the roof panel to forma weather-tight seal

2.13 | CE AND WATER BARRI ER UNDERLAYMENT

Sel f-adhering ice and water barrier underlaynment shall conmply with ASTM D
1970 for roofing protection. Provide a high tenperature resistant,

rubberi zed underl aynent such as Tanko "TW Metal and Tile Underl aynent", GAF
"Stornguard HT", or equal. See drawings for required |ocations at valleys
and entire roof surface.

PART 3 EXECUTI ON
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3.1 | NSTALLATI ON

Installation shall be in accordance with the nmanufacturer's erection
instructions and drawings. Dissimlar materials which are not conpatible
when contacting each other shall be insulated by means of gaskets or

i nsul ati ng conpounds. Ml ded closure strips shall be installed wherever
roofing sheets terninate in open-end configurations, exclusive of
flashings. The closure strip installation shall be weather-tight and

seal ed. Screws shall be installed with a clutching screw gun, to assure
screws are not stripped. Field test shall be conducted on each gun prior
to starting installation and periodically thereafter to assure it is
adjusted properly to install particular type and size of screw as
recommended by manufacturer's literature. |nproper or nislocated dril

hol es shall be plugged with an oversize screw fastener and gasketed washer
however, sheets with an excess of such holes or with such holes in critica
| ocations shall not be used. Exposed surfaces and edges shall be kept
clean and free from seal ant, netal cuttings, hazardous burrs, and ot her
foreign material. Stained, discolored, or danaged sheets shall be renpved
fromthe site.

3.1.1 { AM#0001}Fi el d Form ng of Panel s

{ AM#0001}Field form ng of panels will not be permtted.

3.1.2 Subpurlins

Unl ess ot herwi se shown, subpurlins shall be anchored to the purlins or
other structural fram ng nenmbers with bolts or screws. Attachnent to the
substrate (when provided) or to the panels is not permtted. The subpurlin
spaci ng shall not exceed 750 mm on centers at the corner, edge and ridge
zones, and 1500 mm nmaxi mum on centers for the remai nder of the roof.
Corner, edge, and ridge zones are as defined in ASCE 7.

3.1.3 Roof Panel Installation

Roof panels shall be installed with the standing seans in the direction of
the roof slope. The side seam connections for installed panels shall be
conpleted at the end of each day's work. Method of applying joint seal ant
shall conformto the manufacturer's reconmmendation to achieve a conplete
weat her-tight installation. End |aps of panels shall be provided in
accordance with the nanufacturer's instructions. Cosures, flashings, EPDM
rubber boots, roof curbs, and related accessories shall be installed
according to the manufacturer's drawi ngs. Fasteners shall not puncture
roofing sheets except as provided for in the manufacturer's instructions
for erection and installation. Expansion joints for the standing seam roof
system shall be installed at |ocations indicated on the contract draw ngs
and other | ocations indicated on the manufacturer's draw ngs. After
installation, and before any panels are installed, purlins shall be checked
with a stringline to insure they are in the sane plane. Tol erances shal

be in accordance with the panel nmanufacturer's recomendations. Purlins
shal | be shimred, or building fram ng adjusted, as necessary to bring them
into tolerance. {AM#0001}The roofing manufacturer shall send their factory
technical representative a mnimumof five (5) tines to the site to inspect
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the roofing installation for confornance with manufacturer's installation
requirenents. The tinmng of these trips shall be coordinated with the
Contracting Oficer's Representative (COR). A witten report shall be
given to the COR on each trip

3.1. 4 Conceal ed Anchor dips

Conceal ed anchor clips shall be fastened directly to the structural framng
nmenbers. Attachment to the substrate (when provided) or to the nmetal deck
is not permtted. The nmaxi num di stance, parallel to the seans, between
clips shall be 750 mm on center at the corner, edge, and ridge zones, and
1500 mm nmaxi mum on centers for the remai nder of the roof.

3.2 | NSULATI ON | NSTALLATI ON

I nsul ation shall be continuous over entire roof surface. Were expansion
joints, term nations, and other connections are made, the cavity shall be
filled with batt insulation with vapor retarder providing equival ent
R-val ue and permrating as remaining insulation. Insulation shall be
installed as indicated and in accordance with manufacturer's instructions.

3.2.1 Board I nsul ation

Rigid or semrigid board insulation shall be laid in close contact. Board
shall be attached to the nmetal roof deck with bearing plates and fasteners,
as reconmended by the insulation nanufacturer, so that the insulation
joints are held tight agai nst each other, and shall have a mnimumof 1
fastener per 0.37 square neters. Layout and joint pattern of insulation
and fasteners shall be indicated on the shop drawings. |If nore than one
layer of insulation is required, joints in the second |ayer shall be offset
fromjoints in the first |ayer

3.3 SLI P SHEET | NSTALLATI ON

A slip sheet shall be laid over the blanket insulation facing to prevent
the vinyl facing fromadhering to the netal roofing.

3.4 CLEANI NG AND TOUCH- UP

Exposed SSSMR systens shall be cleaned at conpletion of installation

Debris that could cause discoloration and harmto the panels, flashings,

cl osures and ot her accessories shall be renbved. Gease and oil filmns,
excess seal ants, and handling nmarks shall be renoved and the work shall be
scrubbed cl ean. Exposed netal surfaces shall be free of dents, creases,
waves, warps, buckles, fastening stresses, and distortions. |Imediately
upon detection, abraded or corroded spots on shop-painted surfaces shall be
wire brushed and touched up with the sane naterial used for the shop coat.
Factory color finished surfaces shall be touched up with the nmanufacturer's
recommended touch up paint.
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CONTRACTOR' S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR
STRUCTURAL STANDI NG SEAM METAL ROOF ( SSSMR) SYSTEM

FACI LI TY DESCRI PTI ON

BU LDl NG NUMBER:

CORPS OF ENG NEERS CONTRACT NUMBER:

CONTRACTOR

CONTRACTOR:

ADDRESS:

PO NT OF CONTACT:

TELEPHONE NUMBER:

OMNNER

ONNER:

ADDRESS:

PO NT OF CONTACT:

TELEPHONE NUMBER:

CONSTRUCTI ON AGENT

CONSTRUCTI ON AGENT:

ADDRESS:

PO NT OF CONTACT:

TELEPHONE NUMBER:
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CONTRACTOR' S FIVE (5) YEAR NO PENAL SUM WARRANTY
FOR
STRUCTURAL STANDI NG SEAM METAL ROOF ( SSSMR) SYSTEM
(conti nued)

THE SSSMR SYSTEM | NSTALLED ON THE ABOVE NANMED BU LDI NG | S WARRANTED BY

FOR A PERIOD OF FI VE (5) YEARS AGAI NST
WORKMANSHI P AND MATERI AL DEFI Cl ENCES, W ND DAMAGE, STRUCTURAL FAI LURE, AND
LEAKAGE. THE SSSMR SYSTEM COVERED UNDER THI S WARRANTY SHALL | NCLUDE, BUT
SHALL NOT BE LIMTED TO, THE FOLLOAN NG  THE ENTI RE ROOFI NG SYSTEM
MANUFACTURER SUPPLI ED FRAM NG AND STRUCTURAL NMEMBERS, METAL ROOF PANELS,
FASTENERS, PURLI NS, CONNECTCRS, ROOF SECUREMENT COVPONENTS, AND ASSEMBLI ES
TESTED AND APPROVED | N ACCORDANCE W TH ASTM E 1592. I N ADDI TI ON, THE SYSTEM
PANEL FI NI SHES, | CE AND WATER SHI ELD, SLIP SHEET, RI G D AND BATT | NSULATI ON,
VAPCR RETARDER, ALL ACCESSORI ES, COVPONENTS, AND TRI M AND ALL CONNECTI ONS ARE
I NCLUDED. THI'S | NCLUDES ROCF PENETRATI ON | TEM5 SUCH AS VENTS AND CURBS;
EXTERI OR GUTTERS AND DOWNSPCUTS; EAVES, RIDGE, HI P, VALLEY, RAKE, GABLE,
WALL, OR OTHER ROOF SYSTEM FLASHI NGS | NSTALLED AND ANY OTHER COVPONENTS

SPECI FI ED W THI N THI S CONTRACT TO PROVI DE A COVPLETE AND WEATHERTI GHT ROOF
SYSTEM AND | TEVM5 SPECI FI ED | N OTHER SECTI ONS OF THE SPECI FI CATI ONS THAT ARE
PART OF THE SSSMR SYSTEM

ALL MATERI AL DEFI Cl ENCI ES, W ND DAVAGE, STRUCTURAL FAILURE, AND LEAKAGE
ASSOCI ATED W TH THE SSSMR SYSTEM COVERED UNDER THI S WARRANTY SHALL BE

REPAI RED AS APPROVED BY THE CONTRACTI NG OFFI CER. TH S WARRANTY SHALL COVER
THE ENTI RE COST OF REPAI R OR REPLACEMENT, | NCLUDI NG ALL MATERI AL, LABOR, AND
RELATED MARKUPS. THE ABOVE REFERENCED WARRANTY COMMENCED ON THE DATE OF

FI NAL ACCEPTANCE ON AND WLL REMAIN I N EFFECT
FOR STATED DURATI ON FROM THI S DATE.

S| GNED, DATED, AND NOTARI ZED (BY COVPANY PRESI DENT)

(Conpany Presi dent) (Dat e)

SECTI ON 07416 Page 18



ACCOVPANYI NG AVENDVENT #0001 TO SOLI CI TATI ON #DACA63- 02- B- 0009 C130SQOP

CONTRACTOR' S FIVE (5) YEAR NO PENAL SUM WARRANTY
FOR
STRUCTURAL STANDI NG SEAM METAL ROOF ( SSSMR) SYSTEM
(conti nued)

THE CONTRACTCOR SHALL SUPPLEMENT THI S WARRANTY W TH WRI TTEN WARRANTI ES FROM
THE MANUFACTURER AND/ OR | NSTALLER OF THE SSSMR SYSTEM WHI CH SHALL BE

SUBM TTED ALONG W TH THE CONTRACTOR S WARRANTY. HOWEVER, THE CONTRACTOR W LL
BE ULTI MATELY RESPONSI BLE FOR THI S WARRANTY AS QOUTLI NED I N THE SPECI FI CATI ONS
AND AS | NDI CATED IN THI S WARRANTY EXAMPLE.

EXCLUSI ONS FROM COVERAGE

1. NATURAL DI SASTERS, ACTS OF GOD (LI GHTNI NG FI RE, EXPLOSI ONS, SUSTAI NED
W ND FORCES | N EXCESS OF THE DESI GN CRI TERI A, EARTHQUAKES, AND HAIL).

2.  ACTS OF NEGLI GENCE OR ABUSE OR M SUSE BY GOVERNVENT OR OTHER PERSONNEL,
I NCLUDI NG ACCI DENTS, VANDALI SM CIVIL DI SOBEDI ENCE, WAR, OR DAMAGE CAUSED BY
FALLI NG OBJECTS.

3. DAMAGE BY STRUCTURAL FAI LURE, SETTLEMENT, MOVEMENT, DI STORTION, WARPACE,
OR DI SPLACEMENT OF THE BU LDI NG STRUCTURE OR ALTERATI ONS MADE TO THE BUI LDI NG

4. CORRCSI ON CAUSED BY EXPOSURE TO CORRCOSI VE CHEM CALS, ASH OR FUMES
GENERATED OR RELEASED | NSI DE CR QUTSI DE THE BUI LDI NG FROM CHEM CAL PLANTS,
FOUNDRI ES, PLATI NG WORKS, KILNS, FERTILIZER FACTORIES, PAPER PLANTS, AND THE
LI KE.

5. FAILURE OF ANY PART OF THE SSSMR SYSTEM DUE TO ACTI ONS BY THE OANER TO
I NH BI T FREE DRAI NAGE OF WATER FROM THE ROOF AND GUTTERS AND DOWNSPOUTS OR
ALLOW PONDI NG WATER TO CCOLLECT ON THE ROCOF SURFACE. CONTRACTOR S DESI GN
SHALL | NSURE FREE DRAI NAGE FROM THE ROOF AND NOT ALLOW PONDI NG WATER.

6. TH' S WARRANTY APPLIES TO THE SSSMR SYSTEM | T DOES NOT | NCLUDE ANY
CONSEQUENTI AL DAMAGE TO THE BUI LDI NG | NTERI OR OR CONTENTS WHI CH | S COVERED BY
THE WARRANTY OF CONSTRUCTI ON CLAUSE | NCLUDED I N THI' S CONTRACT.

7. TH' S WARRANTY CANNOT BE TRANSFERRED TO ANOTHER OWNER W THOUT WRI TTEN

CONSENT OF THE CONTRACTOR; AND TH S WARRANTY AND THE CONTRACT PROVI SI ONS W LL
TAKE PRECEDENCE OVER ANY CONFLI CTS W TH STATE STATUTES.

* %

SECTI ON 07416 Page 19



ACCOVPANYI NG AVENDVENT #0001 TO SOLI CI TATI ON #DACA63- 02- B- 0009 C130SQOP

CONTRACTOR' S FIVE (5) YEAR NO PENAL SUM WARRANTY
FOR
STRUCTURAL STANDI NG SEAM METAL ROOF ( SSSMR) SYSTEM
(conti nued)

**REPORTS OF LEAKS AND SSSMR SYSTEM DEFI Cl ENCI ES SHALL BE RESPONDED TO W THI N
48 HOURS OF RECEI PT OF NOTI CE, BY TELEPHONE OR I N WRI TI NG, FROM EI THER THE
OMER OR CONTRACTI NG OFFI CER. EMERGENCY REPAI RS TO PREVENT FURTHER ROOF
LEAKS SHALL BE I NI TI ATED | MVEDI ATELY; A WRI TTEN PLAN SHALL BE SUBM TTED FOR
APPROVAL TO REPAI R OR REPLACE THI S SSSMR SYSTEM W THI N SEVEN (7) CALENDAR
DAYS. ACTUAL WORK FOR PERMANENT REPAI RS OR REPLACEMENT SHALL BE STARTED

W THI N 30 DAYS AFTER RECEI PT OF NOTI CE, AND COVWPLETED W THI N A REASONABLE
TIVME FRAME. | F THE CONTRACTCOR FAILS TO ADEQUATELY RESPOND TO THE WARRANTY
PROVI SI ONS, AS STATED I N THE CONTRACT AND AS CONTAI NED HEREI N, THE

CONTRACTI NG OFFI CER MAY HAVE THE SSSMR SYSTEM REPAI RED OR REPLACED BY OTHERS
AND CHARCGE THE COST TO THE CONTRACTOR.

IN THE EVENT THE CONTRACTOR DI SPUTES THE EXI STENCE OF A WARRANTABLE DEFECT,
THE CONTRACTOR MAY CHALLENGE THE OMER S DEMAND FOR REPAI RS ANDY OR
REPLACEMENT DI RECTED BY THE OANER OR CONTRACTI NG OFFI CER ElI THER BY REQUESTI NG
A CONTRACTI NG OFFI CER S DECI SI ON UNDER THE CONTRACT DI SPUTES ACT, OR BY
REQUESTI NG THAT AN ARBI TRATOR RESOLVE THE | SSUE. THE REQUEST FOR AN

ARBI TRATCR MUST BE MADE W THI N 48 HOURS OF BEI NG NOTI FI ED OF THE DI SPUTED
DEFECTS. UPON BEI NG | NVOKED, THE PARTI ES SHALL, W THI N TEN (10) DAYS,

JO NTLY REQUEST A LI ST OF FIVE (5) ARBI TRATORS FROM THE FEDERAL MEDI ATI ON AND
CONCI LI ATI ON SERVI CE. THE PARTI ES SHALL CONFER W THI N TEN (10) DAYS AFTER
RECEI PT OF THE LI ST TO SEEK AGREEVMENT ON AN ARBI TRATOR | F THE PARTI ES
CANNOT AGREE ON AN ARBI TRATOR, THE CONTRACTI NG OFFI CER AND THE PRESI DENT OF
THE CONTRACTOR S COMPANY W LL STRIKE ONE (1) NAME FROM THE LI ST ALTERNATI VELY
UNTIL ONE (1) NAME REMAINS. THE REMAI NI NG PERSON SHALL BE THE DULY SELECTED
ARBI TRATCR. THE COSTS OF THE ARBI TRATI ON, | NCLUDI NG THE ARBI TRATOR S FEE AND
EXPENSES, COURT REPCRTER, COURTROOM OR SI TE SELECTED, ETC., SHALL BE BORNE
EQUALLY BETWEEN THE PARTIES. ElI THER PARTY DESI RING A COPY OF THE TRANSCRI PT
SHALL PAY FOR THE TRANSCRI PT. A HEARI NG WLL BE HELD AS SOON AS THE PARTI ES
CAN MUTUALLY AGREE. A WRITTEN ARBI TRATOR S DECI SI ON W LL BE REQUESTED NOT
LATER THAN 30 DAYS FOLLOW NG THE HEARI NG  THE DECI SI ON OF THE ARBI TRATCR

W LL NOT BE BINDING HOWEVER, | T WLL BE ADM SSI BLE I N ANY SUBSEQUENT APPEAL
UNDER THE CONTRACT DI SPUTES ACT.

A FRAMED COPY OF THI S WARRANTY SHALL BE POSTED I N THE MECHANI CAL ROOM OR
OTHER APPROVED LOCATI ON DURI NG THE ENTI RE WARRANTY PERI OD.

-- End of Section --
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SECTI ON 07840
FI RESTOPPI NG
08/ 00
AMENDVENT NO. 0001
PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM E 84 (2001) Surface Burning Characteristics of
Bui l ding Materials

ASTM E 119 (2000) Fire Tests of Building Construction
and Materials

ASTM E 814 (2000) Fire Tests of Through-Penetration
Fire Stops

ASTM E 1399 (1997) Cyclic Movenent and Measuring the

M ni mum and Maxi mum Joi nt W dt hs of
Architectural Joint Systens

UNDERWRI TERS LABCRATORI ES (UL)

UL 723 (1996; Rev thru Dec 1998) Test for Surface
Burni ng Characteristics of Building
Materi al s

UL 1479 (1994; Rev thru Feb 1998) Fire Tests of

Thr ough- Penetrati on Firestops

UL 2079 (1998) Tests for Fire Resistance of
Bui | di ng Joi nt Systens

UL Fire Resist Dir (1999) Fire Resistance Directory (2 Vol .)
1.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;

submittals not having a "G' designation are for infornmation only. Wen

used, a designation following the "G' designation identifies the office

that will review the submittal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:
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1

SD- 02 Shop Drawi ngs
Fi restoppi ng Material s.

Detail draw ngs including nanufacturer's descriptive data,
typical details conforming to UL Fire Resist Dir or other details
certified by another nationally recognized testing | aboratory,
installation instructions or UL listing details for a firestopping
assenbly in lieu of fire-test data or report. For those firestop
applications for which no UL tested systemis available through a
manuf acturer, a manufacturer's engi neering judgenent, derived from
simlar UL systemdesigns or other tests, shall be submtted for
review and approval prior to installation. Submttal shal
indicate the firestopping material to be provided for each type of
application. Wen nore than 5 penetrations or construction joints
are to receive firestopping, drawi ngs shall indicate |ocation and
type of application.

SD-07 Certificates
Fi restoppi ng Material s.

Certificates attesting that firestopping material conplies with
the specified requirenents. In lieu of certificates, draw ngs
showing UL classified materials as part of a tested assenbly may
be provided. Draw ngs show ng evidence of testing by an alternate
nationally recogni zed i ndependent | aboratory nmay be substituted.

Installer Qualifications.
Docunent ation of training and experience.
| nspecti on.

Manufacturer's representative certification stating that
firestoppi ng work has been inspected and found to be applied
according to the nanufacturer's reconmmendati ons and the specified
requirenents. Include an annotated fl oor plan designating areas
i nspected and dates inspected.

3 GENERAL REQUI REMENTS

Firestopping shall consist of furnishing and installing tested and |isted
firestop systens, conbination of materials, or devices to forman effective
barrier agai nst the spread of flane, snoke and gases, and mmintain the
integrity of fire resistance rated walls, partitions and fl oors including

t hr ough- penetrati ons and construction joints and gaps.

Thr ough- penetrations include the annul ar space around pi pes, tubes,

conduit, wires, cables and vents. Construction joints include those used
to acconmpdat e expansi on, contraction, w nd, or seismc novement;
firestopping material shall not interfere with the required novenent of the
joint. Gaps requiring firestopping include gaps between the curtain wal
and the floor slab and between the top of the fire-rated walls and the roof
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or floor deck above.
1.4 STORAGE AND DELI VERY

Materials shall be delivered in the original unopened packages or

contai ners showi ng nane of the manufacturer and the brand nane. Materials
shall be stored off the ground and shall be protected from danage and
exposure to el enents. Danaged or deteriorated materials shall be renoved
fromthe site.

1.5 I NSTALLER QUALI FI CATI ONS

The Contractor shall engage an experienced Installer who is certified,
Iicensed, or otherwise qualified by the firestopping manufacturer as having
the necessary staff, training, and a mnimum of 3 years experience in the
installation of manufacturer's products per specified requirements. A
manufacturer's willingness to sell its firestopping products to the
Contractor or to an installer engaged by the Contractor does not in itself
confer qualification on the buyer. The Installer shall have been trained
by a direct representative of the manufacturer (not distributor or agent)
in the proper selection and installation procedures.

1.6 COORDI NATI ON

The specified work shall be coordinated with other trades. Firestopping
materials, at penetrations of pipes and ducts, shall be applied prior to
i nsul ating, unless insulation nmeets requirenments specified for
firestopping. Firestopping materials at building joints and construction
gaps shall be applied prior to conpletion of enclosing walls or assenblies.
Cast-in-place firestop devices shall be located and installed in place
before concrete placenment. Pipe, conduit or cable bundles shall be
installed through cast-in-place device after concrete placenent but before
area i s conceal ed or nmade inaccessi bl e.

PART 2 PRODUCTS
2.1 FI RESTOPPI NG MATERI ALS

Firestopping materials shall consist of commercially manufactured,
asbestos-free products conplying with the follow ng m ni mumrequirenents:

2.1.1 Fire Hazard d assification
Material shall have a flane spread of 25 or |ess, and a snoke devel oped
rating of 50 or |ess, when tested in accordance with ASTM E 84 or UL 723.
Material shall be an approved firestopping material as listed in UL Fire
Resist Dir or by a nationally recognized testing | aboratory.

2.1.2 Toxicity

Mat erial shall be nontoxic to humans at all stages of application.

2.1.3 Fire Resistance Rating
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Firestoppi ng { AM0001}shal | have a {AM#0001}  fire resistance rating
{ AM#0001} equal to or greater than that of the assenbly in which it is
bei ng pl aced.

2.1.3.1 Thr ough- Penetrati ons

Firestopping materials for through-penetrations, as described in paragraph
GENERAL REQUI REMENTS, shall provide "F' and "T" fire resistance ratings in
accordance with ASTM E 814 or UL 1479. Fire resistance ratings shall be as
fol | ows:

a. Penetrations of Fire Resistance Rated Walls, Partitions and Fl oors
F Rating = Rating of wall or partition being penetrated.

2.1.3.2 Construction Joints and Gaps

Fire resistance ratings of construction joints, as described in paragraph
GENERAL REQUI REMENTS, and gaps such as those between floor slabs or roof
decks and curtain walls shall be the sanme as the construction in which they
occur. Construction joints and gaps shall be provided with firestopping
materials and systens that have been tested per ASTM E 119 or UL 2079 to
neet the required fire resistance rating. Systens installed at
construction joints shall neet the cycling requirenents of ASTM E 1399 or
UL 2079.

PART 3 EXECUTI ON
3.1 PREPARATI ON

Areas to receive firestopping shall be free of dirt, grease, oil, or |oose
materials which may affect the fitting or fire resistance of the
firestopping system For cast-in-place firestop devices, formwrk or netal
deck to receive device prior to concrete placenent shall be sound and
capabl e of supporting device.

3.2 | NSTALLATI ON

Firestopping naterial shall conmpletely fill void spaces regardl ess of
geonetric configuration, subject to tolerance established by the

manuf acturer. Firestopping shall be installed in accordance with
manufacturer's witten instructions. Tested and listed firestop systens
shall be provided in the follow ng |ocations, except in floor slabs on
gr ade:

a. Penetrations of duct, conduit, tubing, cable and pipe through
floors and through fire-resistance rated walls and partitions.

b. Penetrations of vertical shafts such as pipe chases and el evat or
shafts.

c. Gaps at perineter of fire-resistance rated walls and partitions,
such as between the top of the walls and the bottom of roof decks.

d. Construction joints in fire rated walls and partitions.
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e. Oher locations where required to nmaintain fire resistance rating
of the construction.

3.2.1 I nsul at ed Pi pes and Ducts

Thermal insulation shall be cut and renoved where pipes or ducts pass

t hrough firestopping, unless insulation neets requirenents specified for
firestopping. Thernmal insulation shall be replaced with a material having
equal thermal insulating and firestopping characteristics.

3.2.2 Fi re Danpers

Fire danpers shall be installed and firestopped in accordance with Section
15895 AIR SUPPLY, DI STRI BUTI QN, VENTI LATI ON, AND EXHAUST SYSTEM

3.3 | NSPECTI ON

Fi rest opped areas shall not be covered or enclosed until inspection is
conpl ete and approved. A manufacturer's representative shall inspect the
applications initially to ensure adequate preparations (clean surfaces
suitable for application, etc.) and periodically during the work to assure
that the conpleted work has been acconplished according to the
manufacturer's witten instructions and the specified requirenents. The
manuf acturer's representative shall inspect all firestopping and annotate a
floor plan showi ng areas and dates that the inspection occurred.

-- End of Section --
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SECTI ON 08110

STEEL DOORS AND FRAMES
05/ 01
AMVENDMENT NO. 0001

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)

ANSI A250. 6 (1997) Hardware on Standard Steel Doors
(Rei nforcenent - Application)

ANSI A250. 8 (1998) SDI-100 Recommended Specifications
for Standard Steel Doors and Franes

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 591 (1998) Steel Sheet, Electrolytic
Zinc- Coated, for Light Coating Mass
Appli cations

ASTM A 653/ A 653M (2000) Steel Sheet, Zinc-Coated
(Gl vani zed) or Zinc-lron All oy-Coated
(Gl vanneal ed) by the Hot-Di p Process

ASTM A 924/ A 924M (1999) General Requirenents for Stee
Sheet, Metallic-Coated by the Hot-Dip
Process

ASTM C 578 (1995) Rigid, Cellular Polystyrene Thernal
I nsul ati on

ASTM C 591 (1994) Unfaced Preformed Rigid Cellular

Pol yi socyanurate Thernal |nsul ation

ASTM C 612 (2000) M neral Fiber Block and Board
Thermal |nsul ation

ASTM D 2863 (1997) Measuring the M ni num Oxygen
Concentration to Support Candl e-Li ke
Conmbustion of Plastics (Oxygen | ndex)

DOOR AND HARDWARE | NSTI TUTE (DHI)
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DH Al15 (1991) Steel Door Preparation Standards
(Consi sting of A115.1 through Al115.6 and
A115. 12 through A115. 18)
HOLLOW METAL MANUFACTURERS ASSOCI ATI ON ( HVIVR)
HVWA HW (1992) Hol |l ow Metal Manual
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 80 (1999) Fire Doors and Fire W ndows

NFPA 252 (1999) Standard Met hods of Fire Tests of
Door Assenblies

STEEL DOOR | NSTI TUTE (SDOI )

SDI 105 (1998) Recommended Erection Instructions
for Steel Franes

SDl 113 (1979) Apparent Thernal Perfornmance of
STEEL DOOR and FRAME ASSEMBLI ES

UNDERWRI TERS LABCRATORI ES (UL)
UL 10B (1997) Fire Tests of Door Assenblies
1.2 SUBM TTALS

Submit the following in accordance with Section 01330, "Submttal
Procedures."

SD- 02 Shop Drawi ngs
Doors; G ED.
Frames; G ED.
Accessories; G ED.

Show el evations, construction details, netal gages, hardware
provi sions, nethod of glazing, and installation details.

Schedul e of doors; G ED.

Schedul e of franes; G ED.

Submit door and frame | ocations.
SD- 03 Product Data

Doors.

Franes.
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Accessori es

Submit manufacturer's descriptive literature for doors, franes,
and accessories. Include data and details on door construction
panel (internal) reinforcenent, insulation, and door edge
construction. Wen "custom holl ow netal doors" are provided in
lieu of "standard steel doors," provide additional details and
data sufficient for conparison to ANSI A250.8 requirenents.

1.3 DELI VERY, STORAGE, AND HANDLI NG

Del i ver doors, franes, and accessories undamaged and with protective
wr appi ngs or packagi ng. Provide tenporary steel spreaders securely fastened
to the bottom of each welded frane. Store doors and franes on platforns
under cover in clean, dry, ventilated, and accessible |locations, with 6 mm
ai rspace between doors. Renpbve danp or wet packagi ng i mediately and w pe
af fected surfaces dry. Replace danaged materials with new

PART 2 PRODUCTS
2.1 STANDARD STEEL DOCRS

ANSI A250. 8, except as specified otherwise. Prepare doors to receive
hardware specified in Section 08710, "Door Hardware." Undercut where

i ndi cated. Exterior doors shall have top edge closed flush and sealed to
prevent water intrusion. Doors shall be 44.5 mmthick, unless otherw se
i ndi cat ed.

2.1.1 Classification - Level, Performnce, Mbde
2.1.1.1 Heavy Duty Doors

ANSI A250.8, Level 2, physical perfornance Level B, Mddel 2, with core
construction as required by the manufacturer for interior doors , of
size(s) and design(s) indicated. Were vertical stiffener cores are
required, the space between the stiffeners shall be filled with mnera
board insulation. Provide Level Il throughout project interior

2.1.1.2 Maxi mum Duty Doors

ANSI A250.8, Level 4, physical perfornance Level A Mdel 2 with core
construction as required by the manufacturer for exterior doors, of
size(s) and design(s) indicated. Were vertical stiffener cores are
required, the space between the stiffeners shall be filled with mnera
board i nsulation. Provide Level 4 throughout project exterior

2.2  CUSTOM HOLLOW METAL DOORS ( OPTI ON)

Provi de custom hol | ow netal doors where nonstandard steel doors are
indicated. At the Contractor's option, custom holl ow netal doors may be
provided in lieu of standard steel doors. Door size(s), design, naterials,
construction, gages, and finish shall be as specified for standard stee
doors and shall conmply with the requirenment of HWA HW Fill all spaces
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in doors with insulation. Cose top and bottom edges with steel channels
not lighter than 1.5 mmthick. Cose tops of exterior doors flush with an
addi ti onal channel and seal to prevent water intrusion. Prepare doors to
recei ve hardware specified in Section {AM#0001} 08700, "Door Hardware."
Under cut doors where indicated. Doors shall be 44.5 mmthick, unless

ot herw se indi cat ed.

2.3  ACCESSORI ES

2.3.1 Louvers
Louvers in doors are prohibited.

2.3.2 Mol di ngs
Provi de nol di ngs around gl ass of interior and exterior doors. Provide
nonr enpovabl e nol di ngs on outside of exterior doors and on corridor side of
interior doors. Oher noldings may be stationary or renovable. Secure
i nside noldings to stationary nol dings, or provide snap-on nol di ngs.

Muntins shall interlock at intersections and shall be fitted and welded to
stationary nol di ngs.

2.4 | NSULATI ON CORES
Al'l exterior doors shall be insulated. Insulated cores shall be of type
speci fied, and provide an apparent U-factor of .48 in accordance with SDI
113 and shall conformto:

a. Rigid Polyurethane Foam ASTM C 591, Type 1 or 2, foaned-in-place
or in board form wth oxygen index of not |ess than 22 percent
when tested in accordance with ASTM D 2863; or

b. Rigid Polystyrene Foam Board: ASTM C 578, Type | or 11l; or

c. Mneral board: ASTMC 612, Type |

2.5  STANDARD STEEL FRAMES
ANSI A250. 8, except as otherwi se specified. Formfranmes to sizes and
shapes indicated, with wel ded corners. Provide steel franes for doors,
transons, sidelights, nullions, cased openings, and interior glazed panels,
unl ess ot herw se i ndi cat ed.

2.5.1 Wl ded Franes

Continuously weld frane faces at corner joints. Mechanically interlock or
continuously weld stops and rabbets. Gind welds snooth.

2.5.2 Mul | i ons and Transom Bars
Mul li ons and transom bars shall be closed or tubul ar construction and shal

nmenber with heads and janbs butt-welded thereto . Bottom of door nullions
shal | have adjustable floor anchors and spreader connections.
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2.5.3 St ops and Beads

Form stops and beads from 0.9 mmthick steel. Provide for glazed and ot her
openings in standard steel franes. Secure beads to frames w th oval - head,
countersunk Phillips self-tapping sheet nmetal screws or conceal ed clips and

fasteners. Space fasteners approxinately 300 to 400 nmon centers. Mter
nol ded shapes at corners. Butt or miter square or rectangul ar beads at
corners.

2.5. 4 Cased Openi ngs

Fabricate franes for cased openings of sane material, gage, and assenbly as
specified for netal door franmes, except omt door stops and preparation for
har dwar e

2.5.5 Anchor s

Provi de anchors to secure the frame to adjoining construction. Provide
steel anchors, zinc-coated or painted with rust-inhibitive paint, not
lighter than 1.2 mmthick.

2.5.5.1 VWal | Anchors

Provide at | east three anchors for each janb. For frames which are nore
than 2285 mmin height, provide one additional anchor for each janmb for
each additional 760 mmor fraction thereof.

a. Masonry: Provide anchors of corrugated or perforated steel straps
or 5 mmdianeter steel wire, adjustable or T-shaped;

b. Stud partitions: Wld or otherw se securely fasten anchors to
backs of franmes. Design anchors to be fastened to cl osed stee
studs with sheet netal screws, and to open steel studs by wiring
or wel di ng.

2.6 FI RE DOORS AND FRAMES

NFPA 80 and this specification. The requirenments of NFPA 80 shall take
precedence over details indicated or specified.

2.6.1 Label s

Fire doors and franes shall bear the | abel of Underwiters Laboratories
(UL), Factory Miutual Engi neering and Research (FM, or Warnock Hersey
International (WH) attesting to the rating required. Testing shall be in
accordance with NFPA 252 or UL 10B. Labels shall be nmetal with raised
letters, and shall bear the name or file nunmber of the door and frane

manuf acturer. Labels shall be pernanently affixed at the factory to frames
and to the hinge edge of the door. Door |abels shall not be painted.

2.6.2 Oversi zed Doors

For fire doors and frames which exceed the size for which testing and
| abeling are available, furnish certificates stating that the doors and
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frames are identical in design, materials, and construction to a door which
has been tested and neets the requirenents for the class indicated.

2.6.3 Astragal on Fire Doors
On pairs of labeled fire doors, conformto NFPA 80 and UL requirenents.

2.7 WEATHERSTRI PPl NG
As specified in Section 08710, "Door Hardware."

2.8 HARDWARE PREPARATI ON { AM#0001} FOR NON- RATED ASSEMBLES

Provi de m ni mum hardware rei nforci ng gages as specified in ANSI A250. 6.
Drill and tap doors and franes to receive finish hardware. Prepare doors
and franes for hardware in accordance with the applicable requirenents of
ANSI A250.8 and ANSI A250.6. For additional requirenments refer to DH Al115.

Drill and tap for surface-applied hardware at the project site. Build
additional reinforcing for surface-applied hardware into the door at the
factory. Locate hardware in accordance with the requirenents of ANSI A250. 8,
as applicable. Punch door franes, with the exception of franmes that wll
have weat herstri ppi ng or soundproof gasketing, to receive a mnimmof two
rubber or vinyl door silencers on |ock side of single doors and one
silencer for each |eaf at heads of double doors. Set lock strikes out to
provi de cl earance for silencers.

2.8.1 { AM#0001} Har dware Preparation for Fire-Rated Assenblies

{ AM#O001} Fire-rated doors and franmes shall not be altered once they have
been delivered fromthe factory.

2.9 FI NI SHES
2.9.1 Factory-Prined Finish

Al surfaces of doors and franes shall be thoroughly cleaned, chemcally
treated and factory prined with a rust inhibiting coating as specified in
ANSI A250.8. Provide for all interior doors.

2.9.2 Hot-Di p Zi nc- Coated and Factory-Prined Finish

Fabricate exterior doors and franmes from hot di pped zi nc coated steel

al | oyed type, that conplies with ASTM A 924/ A 924M and ASTM A 653/ A 653M
The Coating weight shall neet or exceed the mninumrequirenents for
coatings having 122 grans per square nmeter, total both sides, i.e., ZF120.
Repai r damaged zi nc-coated surfaces by the application of zinc dust paint.
Thoroughly clean and chemically treat to i nsure naxi mum pai nt adhesi on
Factory prinme as specified in ANSI A250.8. Provide for all exterior doors.

2.9.3 El ectrol ytic Zi nc-Coated Anchors and Accessories
Provide electrolytically deposited zinc-coated steel in accordance with

ASTM A 591, Commercial Quality, Coating Class A Phosphate treat and
factory prine zinc-coated surfaces as specified in ANSI A250. 8.
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2.10 FABRI CATI ON AND WORKMANSHI P

Fi ni shed doors and frames shall be strong and rigid, neat in appearance,
and free fromdefects, waves, scratches, cuts, dents, ridges, holes, warp
and buckle. Mol ded nenbers shall be clean cut, straight, and true, with
joints coped or mtered, well fornmed, and in true alignnent. Dress exposed
wel ded and sol dered joints smooth. Design door franme sections for use with
the wall construction indicated. Corner joints shall be well forned and in
true alignnment. Conceal fastenings where practicable.

2.10.1 Grout ed Franes

For franes to be installed in exterior walls and to be filled with nortar

or grout, fill the stops with strips of rigid insulation to keep the grout
out of the stops and to facilitate installation of stop-applied head and
janb seal s.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON
3.1.1 Fr ames
Set franes in accordance with SDI 105. Plunb, align, and brace securely

until permanent anchors are set. Anchor bottons of frames with expansion
bolts or powder-actuated fasteners. Build in or secure wall anchors to

adj oi ning construction. Backfill frames in masonry walls with nortar.
When an additive is provided in the nortar, coat inside of frames with
corrosion-inhibiting bitum nous material. For frames in exterior walls,

ensure that stops are filled with rigid insulation before grout is placed.
3.1.2 Door s

Hang doors in accordance with clearances specified in ANSI A250.8. After
erection and gl azing, clean and adjust hardware.

3.1.3 Fire Doors and Franes

Install fire doors and franes, including hardware, in accordance with NFPA
80.

3.2 PROTECTI ON
Protect doors and frames from danmage. Repair damaged doors and franes
prior to conpletion and acceptance of the project or replace with new, as
directed. Wre brush rusted frames until rust is removed. C ean

t horoughly. Apply an all-over coat of rust-inhibitive paint of the sane
type used for shop coat.

3.3 CLEANI NG
Upon conpl etion, clean exposed surfaces of doors and franes thoroughly.

Renove nmastic snears and ot her unsightly nmarks.
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3.4 SCHEDULE

Sone netric neasurenments in this section are based on mat henati cal
conversion of inch-pound neasurements, and not on netric neasurenent
commonly agreed to by the manufacturers or other parties. The inch-pound
and netric nmeasurenments are as foll ows:

PRODUCTS | NCH POUND METRI C
Door thickness 1 3/4 inches 44,5 mm
St eel channel s 16 gage 1.5 mm
St eel Sheet 23 gage 0.7 mm
16 gage 1.5 mm
20 gage 0.9 mm
18 gage 1.2 mm
Anchor bolts 3/ 8 inches 10 mm

-- End of Section --
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SECTI ON 08700
BU LDERS HARDWARE

03/ 96
AMVENDMENT NO. 0001

PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM E 283 (1991) Rate of Air Leakage Through
Exteri or Wndows, Curtain Walls and Doors
Under Specified Pressure Differences
Across the Specinen

ASTM F 883 (1997) Padl ocks

BUI LDERS HARDWARE MANUFACTURERS ASSCCI ATI ON ( BHVA)

BHVA L & R Directory (Effective thru Jun 1999) Directory of
Certified Locks & Latches

BHVA Cl oser Directory (Effective thru Jul (1999) Directory of
Certified Door Closers

BHVA Exit Devices Directory (Effective thru Aug 1998) Directory of
Certified Exit Devices

BHVA A156. 1 (1997) Butts and Hi nges

BHVA Al156. 2 (1996) Bored and Preassenbl ed Locks and
Lat ches

BHMA A156. 3 (1994) Exit Devices

BHVA Al156. 4 (1992) Door Controls - dosers

BHVA Al156.5 (1992) Auxiliary Locks & Associ ated
Product s

BHVA Al156. 6 (1994) Architectural Door Trim

BHVA Al156. 7 (1997) Tenpl ate Hi nge Di nensions
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BHVA Al156. 8 (1994) Door Controls - Overhead Stops and
Hol ders

BHVA A156. 13 (1994) Mortise Locks & Latches

BHVA A156. 16 (1989) Auxiliary Hardware

BHVA A156. 18 (1993) Materials and Finishes

BHVA A156. 19 (1997) Power Assist and Low Energy Power
Oper at ed Door s

BHVA A156. 21 (1996) Threshol ds

BHVA A156. 23 (1992) El ectromagnetic Locks

DOOR AND HARDWARE | NSTI TUTE ( DHI)
DH Keyi ng Systens (1989) Keying Systens and Nonencl ature

DH Locations for CSD (1997) Recommended Locations for Builders'
Hardware for Custom Steel Doors and Franes

DH Locations for SSD (1990) Recommended Locations for
Architectural Hardware for Standard Steel
Doors and Franes

DH ANSI/DH A115. 1G (1994) Installation Guide for Doors and
Har dwar e
DH ANSI/DH A115-W (Varies) Wod Door Hardware Standards

(I'ncl AII5-WL thru A115-W9)

NATI ONAL FI RE PROTECTI ON ASSCC!I ATI ON ( NFPA)

NFPA 80 (1999) Fire Doors and Fire W ndows

NFPA 101 (2000) Life Safety Code

NFPA 105 (1999) Installation of Snoke-Control Door
Assenbl i es

1.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submttals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Exit Devices; G ED
Drawi ngs; G ED
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Detail drawi ngs for hardware devices for keyl ess push button
access control systens, and other electrical hardware devices
showi ng conplete wiring and schemati c di agrans and other details

required to denonstrate proper function of units.
SD- 03 Product Data
Har dwar e and Accessories; G ED.
Manufacturer's descriptive data, technical literature,

| ocksets, exit devices, closers, power operators,

cat al og
cuts, and installation instructions. Spare parts data for

el ectro-magnetic | ocks after approval of the detail draw ngs, and
not later than 1 nonth prior to the date of beneficial occupancy.
The data shall include a conplete list of parts and supplies, with

current unit prices and source of supply.

Har dwar e Schedul e; G ED.

Hardware schedule listing all itens to be furnished. The

schedul e shall include for each item the quantities;
manuf acturer's nane and catal og nunbers; the ANSI nunber

specified, sizes; detail information or catal og cuts; finishes;

door and frane size and materials; |ocation and hardware set

identification cross-references to drawings; lock trimmateri al

t hi cknesses; lock trimmaterial evaluation test results;

correspondi ng reference standard type nunber or function nunber
frommanufacturer's catalog if not covered by ANSI or BHMA; and

list of abbreviations and tenpl ate nunbers.

Keying; G ED

Keyi ng schedul e devel oped in accordance with DH Keying Systens,

after the keying neeting with the user.
SD- 04 Sanpl es

Locksets; G ED.

Furni sh a sanple of the | ocksets to be furnished this project.
Notify the Contracting O ficer and base personnel for a neeting

denonstrating that the | ocksets to be furnished are fully

conpatible with the existing keying system An existing base
core, and key will be fitted to the sanple | ockset. The core
shall fit the |ockset without the use of adaptors and w t hout
play. The key shall easily |lock and unlock the | ockset without
binding or other difficulties. Control key shall easily renove

and install cores.
SD-07 Certificates

Har dwar e and Accessories; G ED.
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The hardware manufacturer's certificates of conpliance stating
that the supplied material or hardware item neets specified
requirenents. Each certificate shall be signed by an officia
authorized to certify in behalf of the product nmanufacturer and
shal|l identify quantity and date or dates of shipnment or delivery
to which the certificates apply. A statenent that the proposed
hardware itens appear in BHVA L & R Directory, BHVA C oser
Directory and BHVA Exit Devices Directory directories of certified
products may be subnitted in lieu of certificates.

Furni sh a separate certificate of conpliance attesting that
hardware itens conformto the Section 00700 Contract clauses
pertaining to the Buy Anerican Act.

1.3 PREDEL| VERY CONFERENCE

Upon approval of the Hardware Schedul e, the construction Contractor shal
arrange a conference with the hardware supplier, Contracting O ficer and

t he using agency to determ ne keying systemrequirenents. Location of the
key control storage system set-up and key identification |labeling wll

al so be deterni ned.

1.4 DELI VERY, STORAGE, AND HANDLI NG

Har dware shall be delivered to the project site in the manufacturer's
original packages. Each article of hardware shall be individually packaged
in the manufacturer's standard comrercial carton or container, and shall be
properly marked or |labeled to be readily identifiable with the approved
hardwar e schedul e. Each change key shall be tagged or otherw se identified
with the door for which its cylinder is intended. Were double cylinder
functions are used or where it is not obvious which is the key side of a
door, appropriate instructions shall be included with the |ock and on the
hardware schedul e. Manufacturer's printed installation instructions,
fasteners, and special tools shall be included in each package.

1.5 SPECI AL TOOLS

Speci al tools, such as those supplied by the manufacturer, unique w enches,
and doggi ng keys, shall be provided as required to adjust hardware itens.

1.6 WARRANTY

Manuf acturer's standard performance guarantees or warranties that extend
beyond a one year period shall be provided.

1.7  OPERATI ON AND MAI NTENANCE MANUALS
Si x conpl ete copies of maintenance instructions |isting routine naintenance
procedures, possible breakdowns and repairs, and troubl eshooting guides
shal |l be provided. The instructions for power operators and
el ectronagnetic | ocks shall include sinplified diagranms as install ed.

PART 2 PRODUCTS

SECTI ON 08700 Page 4



ACCOVPANYI NG AVENDVENT #0001 TO SOLI CI TATI ON #DACA63- 02- B- 0009 C130SQOP

2.1 GENERAL HARDWARE REQUI REMENTS

Har dware shall conformto the requirenents specified herein and the
HARDWARE SETS listing at the end of this section. Hardware set nunbers
correspond to the set nunbers shown on the draw ngs.

2.2 TEMPLATES

Requi renents for hardware to be nounted on netal doors or netal franes
shal | be coordinated between hardware nmanufacturer and door or frane
manuf acturer by use of tenplates and other information to establish

| ocation, reinforcenent required, size of holes, and simlar details.
Tenpl at es of hinges shall conformto BHVA Al56. 7.

2.3 HI NGES
Hi nges shall conformto BHVA Al156.1. Hinges used on netal doors and frames
shall also conformto BHVA Al156.7. Except as otherw se specified, hinge
sizes shall conformto the hinge manufacturer's printed recomendati ons.

2.3.1 H nges for Reverse Bevel Doors with Locks
Hi nges for reverse bevel doors with |ocks shall have pins that are made
nonr enovabl e by nmeans such as a set screw in the barrel, or safety stud
when the door is in the closed position

2.3.2 Contractor's Option
Hinges with antifriction bearings may be furnished in lieu of ball bearing
hi nges, except where prohibited for fire doors by the requirenents of NFPA
80.

2.3.3 Pi vot Hi nges
Pi vot hinges shall conformto BHVA Al56. 4.

2.3. 4 { AM#0001} Spri ng Hi nges

{ AM#0001} Spri ng hi nges shall conformto BHVA A156. 17.

2.3.5 El ectric Hi nges

El ectric hinges shall conformto BHVA Al156.1 with nodification of added
electric wires to insure correct operation of electric hardware itens.

2.4 LOCKS AND LATCHES

To the maxi num ext ent possible, |ocksets, |atchsets and deadl ocks, and al
conponents thereof, including cylinders and renovabl e cores, shall be the
products of a single manufacturer. Strikes for pairs of wood doors shal
be furnished with wought boxes. {AM{0001}All parts, such a strike,
latchbolt, shall match finish of |ever handle and trim

2.4.1 Mortise Lock and Latchsets
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Mortise lock, latchsets, and strikes shall be series 1000 and shall conform
to BHVA Al156. 13, operational Grade 1. Mortise type |locks and | atches for

doors 44 mm thick and over shall have adjustable bevel fronts or otherw se
conformto the shape of the door. Mbdrtise |ocks shall have arnored fronts.

2.4.2 Bored Lock and Latchsets

Bored | ock, latchsets, and strikes shall be series 4000 and shall conform
to BHVA Al156.2, Grade 1. Bored type |ocks and | atches for doors 35 mm
thi ck and over shall have adjustable bevel fronts or otherwi se conformto
t he shape of the door.

2.4.3 Auxiliary Locks and Associ ated Products

Morti se dead | ocks shall conformto BHVA A156.5. Bolt retraction shall be
dead bolt style. Strike boxes shall be furnished with dead bolt and | atch
strikes for G ade 1.

2.4. 4 Lock Cylinders (Mrtise, R mand Bored)

Lock cylinders shall conply with BHVA Al156.5. Lock cylinder shall have not
| ess than seven pins {AM#0001}and shall have a "K' or "L" type keyway.
Cylinders shall have key renpvable type cores. {AM#0001}Cores shall be
pinned for an A-3 (.018 differental) type system A grand naster keying
system shal |l be provi ded{ AMM0001} as an extension of the existing {AM{0001}
Base Master keying system { AM0001} . Cylinders and cores shall be
conpatible with existing | ocks that were manufactured by Best Lock
Corporation to extend the existing Base Keying System {AM#0001}Locks

shall be furnished with manufacturer's standard construction

i nt erchangeabl e cores { AM#0001}and key system Disassenbly of knob or

| ockset shall not be required to remove core fromlockset. Al |ocksets,

| ockabl e exit devices, and padl ocks shall accept sanme interchangeabl e cores.

2.4.5 Padl ocks

Padl ocks shall conformto ASTM F 883, Type POl, Option B, G ade 6. Al
padl ocks shall be keyed into nmaster key system

2.4.6 Lock Trim

Lock trimshall be cast, forged, or heavy wought construction of

commercial plain design. In addition to neeting the test requirenent of
BHVA A156.2 or BHVA A156. 13, knobs, |ever handl es, roses, and escutcheons
shall be 1.27 mm thick, if unreinforced. |If reinforced, the outer shel

shall be 0.89 mmthick and the conbi ned thickness shall be 1.78 nm except
t hat knob shanks shall be 1.52 mmthick. Knob dianeter shall be 54 to 57
mm Lever handles shall be of plain design with ends returned to no nore
than 10 mm from the door face.

2.4.7 El ectromagneti c Locks
El ectromagnetic | ocks shall allow for |ocking or unlocking of doors froma

renote | ocation by neans of recessed wall switch with hinged cover.
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El ectromagnetic | ocks shall be fail safe (unlocked when power is off) and
shall conformto BHVMA Al56. 23.

2.5 EXI T DEVI CES AND EXI T DEVI CE ACCESSCRI ES

Exit devices and exit device accessories shall conformto BHVA Al56. 3,
G ade 1.

2.5.1 Exit Devices and Auxiliary ltens

Trimshall be of wought construction and comercial plain design with
strai ght, beveled, or snoothly rounded sides, corners, and edges.

Adj ustabl e strikes shall be provided for rimtype and vertical rod devices.
Open back strikes shall be provided for pairs of doors with nortise and
vertical rod devices; except open back strikes shall be used on | abel ed
doors only where specifically provided for in the published listings. Touch
bars shall be provided in Iieu of conventional crossbars and arns.

Escut cheons shall be provided not [ess than 175 by 55 mm Escut cheons
shall be cut to suit cylinders and operating trim

2.5.2 Door Coor di nat or

Door coordinator with carry bar shall be Type 21 and shall be provided for
each pair of doors equi pped with an overl apping astragal. The coordi nator
shal | be nechanically operated and shall be capabl e of holding the active
door of a pair open until the inactive door has preceded it in the closing
cycle. Wien used as fire exit hardware, the coordi nator and carry bar
shall be listed or |abeled by a nationally recogni zed i ndependent testing
| aboratory.

2.5.3 Aut omatic Flush Bolts

Automatic flush bolts shall be Type 25 in accordance with BHVA Al56. 3, and
shall be installed at the top and bottomof the inactive |eaf of pairs of
doors where specified in the hardware sets. Flush bolts shall be nortised
in the strike edge of the door

2.6 KEYI NG

Locks shall be keyed in sets or subsets in accordance with the approved
schedul e. Locks shall be furnished with the manufacturer's standard
construction cores and key system Pernmanent cylinders, cores, and keys
shal |l be sent by the {AM#0001} | ock manufacturer directly to Dyess Air
Force Base by registered nail or other approved nmeans{ AM#001} . {AM¥0001} T
he address is:

7th {AM#0001} CES/ CEQL2

{ AM#0001} Attn: Locksnith

{ AM#0001} 718 Third Street

Dyess { AM#0001} AFB, TX 79607-{AW0001}1618

{ AM#0001} Keys for |ocks shall be stanped w th change number and the
inscription "U. S. Property - Do Not Duplicate." Keys shall be supplied as
fol | ows:
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Locks: 2 change keys each | ock

Mast er keyed sets: {AM#0001} 6 keys each set.

Grand naster keys: 4 total

Construction keys: 6 total

Bl ank keys: { AM#0001} one per | ockset provided.
{ AM#0001} A3 Key Kkit: {AME#0001}1 Kit for each 100 | ocksets (or

fraction thereof)

The keys shall be furnished to the Contracting Officer arranged in a
cont ai ner { AM#0001} specifically designed for key control system storage
in sets or subsets as schedul ed

2.7 DOOR CLCOSI NG DEVI CES

Door closing devices shall conformto BHVA Al56.4, Grade 1. d osing
devi ces shall be products of one nanufacturer for each type specified. The
openi ng resi stance of closing devices shall not exceed 67 N applied at the
latch stile or exceed 22 N where | ow opening resistance is schedul ed.

2.7.1 Surface Type O osers

Surface type closers shall be G ade 1, Series C02000 Standard Cover wth
options PT-4H, Size 1 or 2 through Size 6, and PT-4D with back check

posi tion val ve. Except as otherw se specified, sizes shall conformto the
manuf acturer's published recommrendati ons. Closers for outsw nging exterior
doors shall have parallel arns or shall be top janb nmounted. C osers for
doors close to a wall shall be of narrow projection so as not to strike the
wal | at the 90-degree open position. Cosers on doors accessible to the
physi cal | y handi capped (schedule with | ow openi ng resistance) shall have
the closing force set for a push-pull of 2.27 kg (5 pounds) applied at the
handl e for interior doors; for exterior doors, set to the mninumrequired
to relatch the door.

2.7.2 Fl oor Cl osers and Pivots
Fl oor closers shall be Grade 1 with internal dead stop. Floor closers
shal | have cenent boxes. Pivots used on doors with floor closers shall be
of the same manufacturer as the floor closers. Floor closers shall have
i ndependent |atch and sweep speed adjusting val ves, backcheck, mechanica
sel ective hol d-open , and optional delayed action. Setting tools shall be
furnished for use in installing floor closers.

2.8 DOOR CONTROLS - OVERHEAD HOLDERS AND STOPS
Door controls - overhead hol ders and stops shall conformto BHVA Al56. 8.

2.9 POVNER ASSI ST AND LOW ENERGY POWER OPERATORS

Power assist and | ow energy power operators, controls and signage shal
conformto BHVA A156.19. Qperators shall be electrically operated.

2.10 AUTOVATI C DOOR OPERATORS
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Aut omat i c door operators, controls and signage shall conformto BHVA Al56. 10
Qperators shall be electrically operated. For pairs of doors provide
nmul tiple sensors as required to provide activating and safety detection
zones required by BHVA A156. 10.
2.11  ARCH TECTURAL DOOR TRIM
Architectural door trimshall conformto BHVA Al156. 6.
2.11.1 Door Protection Plates
2.11.1.1 Arnor Pl ates
Arnmor plates shall be Type {AM#0001}J101 stainless steel, 900 mmin height,

and 50 nmless in width than the width of the door for single doors and 25
mm |ess for pairs of doors. Edges of netal plates shall be bevel ed.

2.11.1.2 Ki ck Pl ates
Kick plates shall be Type J102 stainless steel. Wdth of plates shall be
50 mm | ess than door width for single doors and 25 nmnmless for pairs of
doors. Height shall be 250 mm except where the bottomrail is |less than
250 mm the plate shall extend to within 13 mm of the panel nold or gl ass
bead. Edges of plates shall be bevel ed.

2.11.2 Door Edge Quards
Door edge guards shall be furnished to protect door edges with the required
cut-outs for hardware itens such as hinges, flush bolts, and | ocks. Door
edge guards shall satisfy fire door ratings. Door edge guards shall be
Type 1.27 mm thick stainless steel

2.11.3 Push Pl at es

2.11. 3.1 Conbi nati on Push-Pull Pl ates

Conbi nati on push-pull plates shall be Type J303, 1.27 nmthick mninum
stai nl ess steel bevel ed four edges.

2.11.3.2 Fl at Pl at es

Fl at plates shall be Type J301 1.27 nmm thickstainless steel , size 102 mm
by 406 mm Edges of plates shall be bevel ed.

2.11.4 Door Pulls and Push/Pull Units
2.11. 4.1 Door Pulls

Door pulls shall be Category J400 stainless steel of plain nodern design
Pull's shall be Type J405 thru-bolted to Type J301 flat push plates.

2.11.5 Push Bars

Push bars shall be Category J500, stainless steel. Edges of nounting
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pl ates shall be bevel ed.
2.12  AUXI LI ARY HARDWARE

Auxi liary hardware, consisting of flush bolts, dust-proof strikes and door
stops,, shall conformto BHVA Al156. 16. Lever extension flush bolts shal
be Type L14081. Dust-proof strikes shall be Type L04011 for doors that are
not fire rated. Dust-proof strikes shall be Type L04021 for fire rated
doors. Oher auxiliary hardware of the types |listed below, shall conform
to BHVA A156. 16.

Coat Hook: L03111 X 626
Install on back of office doors.

2.13 M SCELLANEQUS
2.13.1 Aut omat i ¢ Door Bottons

Aut omat i c door bottons shall be surface type w th alum num housing cover,
anodi zed clear finish. Door bottomshall have a wool, felt, rubber, vinyl,
or neoprene seal and shall be actuated by the opening and closing of the
door. The door bottom shall exclude |light when the door is in the closed
position and shall inhibit the flow of air through the unit.

2.13.2 Met al Thr eshol ds

Threshol ds shall conformto BHVA Al156.21. Thresholds for exterior doors

shal | be extruded al um num of the type indicated and shall provide proper

cl earance and an effective seal with specified weather stripping. Latching

t hreshol ds shall be of such height that the bottom of the door shall be 3 nm
over the tread of the threshold and 3 nm bel ow the top of the stop

Where required, thresholds shall be nodified to receive projecting bolts of

flush bolts and exit devices. Thresholds for doors accessible to the

handi capped shall be beveled with slopes not exceeding 1:2 and with heights

not exceeding 13 mm Air |eakage rate of weatherstripping shall not exceed

0.775 liters per second per lineal neter of crack when tested in

accordance with ASTM E 283 at standard test conditions.

2.13.3 Rai n Drips

Extruded al umi num not less than 1.78 mm thick, bronze anodized. Door
sill rain drips shall be 38 Mmto 44 nmm high by 16 mm projection
Overhead rain drips shall be approximately 38 nm high by 63 nm projection
and shall extend 50 nm on either side of the door opening wi dth.

2.13. 4 Al um num Housed Type \Wat herseal s

Weat herseal s of the type indicated shall consist of extruded al um num
retainers not less than 1.78 mm wall thickness with vinyl, neoprene,
silicone rubber, polyurethane or vinyl brush inserts. Al um num shall be
bronze anodi zed. Watherseal material shall be of an industrial/comercia
grade. Seals shall remain functional through all weather and tenperature
conditions. Air |eakage rate of weatherstripping shall not exceed 0.775
liters per second per lineal meter of crack when tested in accordance with
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ASTM E 283 at standard test conditions.
2.13.5 Gasketi ng

Gasketing shall be a conpression type seal, silicon based, self-adhesive
product for use on steel door frames with wood and steel doors for 45

m nute C-label. Color shall be black or bronze. Air |eakage rate of

weat herstripping shall not exceed 0.775 liters per second per lineal neter
of crack when tested in accordance with ASTM E 283 at standard test

condi tions.

2.13.6 Key Control Storage System

Key control storage systemshall consist of two cabinets confornmng to BHVA
Al156.5, Type EB341, capacity 125, and shall be properly |abeled for key
identification. Set up, identification |abeling and |ocation of the key
control storage shall be as directed at the Predelivery Conference.

2.13.7 Door St ops

Wal | stops, floor stops and conbination stop and hol ders shall conformto
BHMVA A156. 16.

2.14 FASTENI NGS

Fast eni ngs of proper type, size, quantity, and finish shall be supplied
with each article of hardware. Machine screws and expansi on shiel ds shal
be used for attaching hardware to concrete or masonry. Fastenings exposed
to the weather in the finished work shall be of brass, bronze, or stainless
steel. Sex bolts, through bolts, or machine screws and gronmet nuts, where
used on reverse-bevel exterior doors equi pped with hal f-surface or
full-surface hinges, shall enploy one-way screws or other approved

t anper proof screws. Screws for the janb | eaf of half-nortise and
full-surface hinges attached to structural steel franes shall be one-way or
ot her approved tanperproof type.

2.15 FI NI SHES
Unl ess ot herwi se specified, finishes shall conformto those identified in
BHVA A156.18. Where painting of prined surfaces is required, painting is
specified in Section 09900 PAINTI NG GENERAL.

2.16 HARDWARE FOR FI RE DOORS

Hardware for fire doors shall conformto the requirenents of NFPA 80and
NFPA 101.

PART 3 EXECUTI ON
3.1 APPLI| CATI ON
Har dwar e shall be | ocated in accordance with DH Locations for CSD and DHI

Locations for SSD, except that deadl ocks shall be nounted 1220 nm above
finish floor. Wen approved, slight variations in |ocations or dinensions
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will be pernmitted. Application shall be in accordance with DH ANSI/DH
A115.1G or DHI ANSI/DH A115-W Door control devices for exterior doors
such as closers and hol ders, shall be attached to doors with thru bolts and
nuts or sex bolts. Alternate fastening nethods nmay be approved by the
Contracting O ficer when nanufacturers' docunentation is submtted to
verify that the fastening devices and door reinforcenents are adequate to
resist wind induced stresses. Electric hardware itens and access control
devices shall be installed in accordance with nanufacturer's printed
installation procedures.

3.1.1 Hardware for Fire Doors and Snpoke-Control Door Assenblies

Hardware for fire doors shall be installed in accordance with the

requi renents of NFPA 80. Exit devices installed on fire doors shall have a
visible |abel bearing the marking "Fire Exit Hardware". O her hardware
installed on fire doors, such as |ocksets, closers, and hinges shall have a
visible |abel or stamp indicating that the hardware itens have been
approved by an approved testing agency for installation on fire-rated
doors. Hardware for snoke-control door assenblies shall be installed in
accordance w th NFPA 105.

3.1.2 Door - C osi ng Devi ces

Door -cl osi ng devices shall be installed and adjusted in accordance with the
tenpl ates and printed instructions supplied by the manufacturer of the
devices. Insofar as practicable, doors opening to or fromhalls and
corridors shall have the closer nounted on the room side of the door

3.1.3 Key Control Storage Systens
Key control storage systemshall be installed where directed.

3.1.4 Ki ck Pl ates
Kick plates shall be installed on the push side of single-acting doors.

3.1.5 Auxi | i ary Har dwar e
Lever extension flush bolts shall be installed at the top and bottom of the
i nactive leaf of pairs of doors. The bottombolt shall operate into a
dust - proof floor strike or threshold.

3.1.6 Thr eshol ds
Threshol ds shall be secured with a nminimum of three fasteners per single
door width and six fasteners per double door width with a maxi mum spaci ng
of 300 nm Exterior thresholds shall be installed in a bed of seal ant
wi t h expansi on anchors and stainl ess steel screws, except that bronze or
anodi zed bronze thresholds shall be installed with expansion anchors with
brass screws. M ninmum screw size shall be No. 10 | ength, dependent on job
conditions, with a minimumof 19 nmthread engagenent into the floor or

anchoring device used. Thresholds shall have ends scribed neately to janbs

3.1.7 Rain Drips
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Door sill rain drips shall align with the bottom edge of the door
Overhead rain drips shall align with bottom edge of door frane rabbet.
Drips shall be set in sealant and fastened with stainless steel screws.

3.1.8 Weat her seal s

Weat herseal s shall be | ocated as indicated, snug to door face and fastened
in place with color matched netal screws after door and frames have been
finish painted. Screw spacing shall be as recomended by nanufacturer

3.1.9 Gasketi ng

Gasketing shall be installed at the inside edge of the hinge and head and

| atch sides of door frane. Franes shall be toleranced for a 3 nm

cl earance between door and frane. Franes shall be treated with tape priner
prior to installation.

3.2 OPERATI ONAL TESTS

Prior to acceptance of any electrical hardware system an operational test
shall be perforned to determine if devices are operating as intended by the
specifications. Wring shall be tested for correct voltage, current
carrying capacity, and proper grounding. Stray voltages in |lock wiring
shall be elimnated to prevent |ocking devices fromreleasing in critica
situations.

3.3 FI ELD QUALI TY CONTRCL

Architectural Hardware Consultant shall inspect the conpleted installation
and certify that the hardware has been furnished and installed in
accordance with the nanufacturers' instructions and as specified. The

i nspection report shall identify any nmalfunctioning itens and recomend
adj ustment or replacenent as appropriate.

3.4 HARDWARE SETS
HW 1 Doors 101A, 201A and 222A

1 set Fl oor O oser and Pivot; Refer to Section 08450

2 ea. Pull's J402 (offset) x 25 mmdianeter x 250 mmcenter to center
x 630

{ AM#0001} 1 ea. Cylinder as required x 630

1 ea. Wal |l Stop, L02251 x 64 mmdianter x 630 with [ag bolt

1 ea. Sign with 25 mm high text "DOOR SHALL REMAI N UNLOCKED DURI NG
BUSI NESS HOURS'

Bal ance of hardware by door supplier

HW 2 Doors 101AA, 103B, 201AA, 203B and 223A

1/2 pr. H nges, A5111 x 630

ea. Mortise Lockset, FO4 - Grade 1 x 630

ea. Cl oser, C02051 (Holder Arn) x PT-4F x Low Qpeni ng Resistance x 689
ea. Wal | Stop, L52251 x 64 mmdianeter x 630 with |ag bolt

N N
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1 set Sound Seal s at head and janbs, ROE155 x bl ack or bronze
1 ea. Aut omatic Door Bottom R3Y335 x 628

HW 3 Doors 101BA, 102B, 104B, 104AA, 113B, 201BA, 202B, 204B, 204AA,
213B, 221B, 229A, 301C and 301D

1 1/2 pr. H nges, A5111 x 630
1 ea. Mortise Lockset, FO4 - Grade 1 x 630
1 ea. Wal | Stop, L52251 x 64 mmdianeter x 630 with |ag bolt

HW 4 Doors 102A, 107A, 108A, 109A, 110A, 112A, 113A, 116A, 116B, 117A
118A, 119A, 120A, 121A, 122A, 123A, 125A, 125B, 126A, 127A, 129A

135BA, 136A, {AW¥0001} 202A, 207A, 208A, 209A, 210A, 212A, 213A
216A, 216B, 217A, 218A, 219A, 220A, 221A, 225A, 225B, 226A, 227A,
235BA, 236A, { AM#0001} 302A, 314AA and 314BA

1/2 pr. H nges, A5111 x 630

ea. Mortise Lockset, FO4 - Grade 1 x 630

ea. Wal | Stop, L52251 x 64 mmdianeter x 630 with |ag bolt
ea. Kick Plate, J102 x 630

N N

:

5 Doors 103A, 203A and 230B

1/2 pr. H nges, A5111 x 630

ea. Mortise Lockset, FO4 - Grade 1 x 630

ea. Cl oser, C02051 (Holder Arn) x PT-4F x Low Qpening Resistance x 689
. Wal | Stop, L52251 x 64 mmdianeter x 630 with |ag bolt

ea. Kick Plate, J102 x 630

set Sound Seal s at head and janbs, ROE155 x bl ack or bronze

ea. Aut omatic Door Bottom R3Y335 x 628

PR RPRRRR
o)
o)

HW 6 Doors 104A, 105A, 135AB, 204A, 205A and 235AB

1/2 pr. H nges, A5111 x 630

ea. Mortise Lockset, FO5 - Grade 1 x 630

. Cl oser, C02021 x PT-4F x Low Qpening Resistance x 689
ea. Wal | Stop, L52251 x 64 mmdianeter x 630 with |ag bolt
ea. Kick Plate, J102 x 630

PR PR R
o)
o)

HW 7 Doors 106A and 206A

[

1/2 pr. H nges, A5111 x 630

ea. Exit Device, Type 4 x Narrow Stile Push Pad, Function 01 - Gade 1
No Exterior Trimx 626

ea. Cl oser, C02021 PT-4F x Low Openi ng Resistance x 689

ea. Wal | Stop, L52251 x 64 mmdianeter x 630 with |ag bolt

Kick Plate, J102 x 630

set Sound seal s at head and janbs, ROE155 x bl ack or bronze

ea. Aut omatic Door Bottom R3Y335 x 628

[

PR PR R
o)
o)

HW 8 Doors 106B and 206B

1 1/2 pr. H nges, A5111 x 630
1 ea. Morti se Lockset, FO4 - G ade 1 x 630
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ea. Wal | Stop, L52251 x 64 mmdianeter x 630 with |ag bolt
ea. Kick Plate, J102 x 630

set Sound Seal s at head and janbs, ROE155 x bl ack or bronze
ea. Aut omatic Door Bottom R3Y335 x 628

N

HW 9 Doors 106C and 206C

[

1/2 pr. H nges, A5111 x 630

[

override, or approved equal
ea. Cl oser, C02021 x PT-4F x Low Qpening Resistance x 689
ea. Wal | Stop, L52251 x 64 mmdianeter x 630 with |ag bolt
Kick Plate, J102 x 630
set Sound Seal s at head and janbs, ROE155 x bl ack or bronze
ea. Aut omatic Door Bottom R3Y335 x 628

PR PR R
o)
o)

HW 10 Doors 106D and 206D

1/2 pr. H nges, A5111 x 630
1 ea. Mortise Lockset, FO4 - Grade 1 x 630 Install with keyway on
Bri efi ng Room side of door.

ea. Mortise C pher Lockset, Kaba Ilco 8100 Series x 626 with key

C130SQOP

1 ea. Dead Bolt Lock, E06071 x blank cylinder with filler/cover x 626

Install thunb turn on Briefing Room side of door.
1 ea. Kick Plate, J102 x 630
1 set Sound Seal s at head and janbs, ROE155 x bl ack or bronze
1 ea. Aut omatic Door Bottom R3Y335 x 628

HW11 Doo{ AM#0001}rs 111A, 128A, 130A, 131A, 138A, 211A{ AM0001}
238A { AV¥0001}

1/2 pr. H nges, A5111 x 630

ea. Mortise Lockset, FO5 - Grade 1 x 630

ea. Wal | Stop, L52251 x 64 mmdianeter x 630 with |ag bolt
ea. Kick Plate, J102 x 630

N N

HW 12 Pairs of Doors 111B and 211B

N

sets O fset Pivots, Q07172 x 19 mm O fset x 613
ea. O fset Internmeidate Pivots, C07321 x 19 mm Offset x 613

N

and

2 ea. Exit Devices, Type 4 x Narrow Stile Push Pad, Function 04 -
Grade 1 x No Exterior Pull x 626

2 ea Pull's, J402 (offset) x 25 nmmdianeter x 250 nmcenter to center
x 630

2 ea. Dust Proof Strikes, L04011 x 630

2 ea. Cl osers, 02021 x PT-4C x Spring-Cushioned Stop Arm x 690

2 ea. Kick Plate, J102 x 630

1 ea. Threshol d, J32130 x 127 mmwi de x 6 mm high x 628

HW 13 Doors 114A and 214A

1/2 pr. H nges, A5111 x 630

ea. Mortise Lockset, FO4 - Grade 1 x 630

ea. Cl oser, (C02021 x 689

ea. Wal | Stop, L52251 x 64 mmdianeter x 630 with |ag bolt

N N
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1 ea. Kick Plate, J102 x 630
HW 14 Doors 115A and 215A

1 pr. Hi nges, A5111 x NRP x 630

1/2 pr. H nges, A5111 with electric through wire (4 wires) x NRP x 630

1 ea. Exit Lock, EO0431 x Dead Bolt x Mortise Strike x No Exterior Trim
X 9 VDC x 626

1l ea Power Supply for Exit Lock, 120 VAC x 9 VDC, nount above suspended
cei ling.

1 ea. Cl osers, C02021 x PT-4F x Low Openi ng Resi stance x 689

1 ea. Wal | Stop, L52251 x 64 mmdianeter x 630 with |ag bolt

1l ea Kick Plate, J102 x 630

1 set Sound Seal s at head and janbs, ROE155 x bl ack or bronze

1 ea. Aut omatic Door Bottom R3Y335 x 628

HW 15 Door 115AA and 215AA

1/2 pr. H nges, A5111 x 630

ea. Mortise Lockset, FO4 - Grade 1 x 630

ea. Wal | Stop, L52251 x 64 mmdianeter x 630 with |ag bolt
ea. Kick Plates, J102 x 630

set Sound Seal s at head and janbs, ROE155 x bl ack or bronze
ea. Aut omati ¢ Door Bottom R3Y335 x 628

PR R PR R R

HWM 16 Fire Rated Doors 124A, 224A, 305A and 306A

1/2 pr. H nges, A5111 x 630

ea. Mortise Lockset, FO7 - Grade 1 x 630

ea. Cl oser, C02011 x 689

ea. Wal | Stop, L52251 x 64 mmdianeter x 630 with |ag bolt
ea. Kick Plate, J102 x 630

set Snoke Seal s at head and janbs, ROE154 x bl ack or bronze

PR R PR R R

HW 17 Pairs of Doors 133A and 233A

pr. Hi nges, A5111 x 630

ea. Push Plate, J304 x 102 nm x 406 nmm x 630

ea. Pull Plate, J407 x 102 nm x 406 nmm x 630

ea. Dust Proof Strike, L04021 x 630

ea. Cl osers, C02061 (Holder Arm) x PT-4F x Low Openi ng Resi stance x 689

ea. Wal | Stop, L52251 x 64 mmdianeter x 630 with lag bolt and
expansi on shield

ea. Kick Plates, J102 x 630

set Snoke Seal s at head and janbs, ROE154 x bl ack or bronze

2 ea. Split Astragals, R3E734 x 628

NNNDNDNDW

= N

HW 18 Doors 134A and 234A

1/2 pr. H nges, A5111 x 630

ea. Push Plate, J304 x 102 nm x 406 nm x 630

ea. Pull Plate, J407 x 102 nm x 406 nmm x 630

ea. Cl osers, C02061 (Holder Arm) x PT-4F x Low Openi ng Resi stance x 689
ea. Wal | Stop, L52251 x 64 mmdianeter x 630 with |ag bolt

PR PR R
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1 ea.

Kick Plate, J102 x 630

HW 19 Doors 135A and 235A

1 1/2 pr. H nges, A5111 x 630

1 ea. Mortise Ci pher Lockset, Kaba Ilco 8100 Series x 626 with key
override, or approved equa

1 ea. Cl oser, C02011 x PT-4F x Low Qpening Resistance x 689

1 ea. Over head Conceal ed Slide Stop, C01541 x 626

1 ea. Kick Plate, J102 x 630

HW20 Fire Rated Doors 135AA, { AM#0001} 235AA

{ AM#0001} and 248AB

1 1/2 pr. H nges, A5111 x 630

1 ea. Mortise Lockset, FO4 - Grade 1 x 630

1 ea. Cl oser, C02011 x 689

1 ea. Wal |l Stop, L52251 x 64 mmdianeter x 630 with lag bolt and
expansi on shield

1 ea. Kick Plate, J102 x 630

1 set Snoke Seal s at head and janbs, ROE154 x bl ack or bronze

HW 21 Overhead Coiling Doors 135AC and 235AC

1 ea.

Cylinder, E09211 x 630

Bal ance of hardware by door supplier

HW 22 Doors 137A, 137B, 237A and 237B

1/2 pr. H nges, A5111 x 630

1
1
1 ea.
1
1

Morti se Lockset, FO5 - Grade 1 x 630

Cl oser, C02011 x PT-4F x Low Qpening Resistance x 689
Wal | Stop, L52251 x 64 mmdianeter x 630 with |ag bolt

Kick Plate, J102 x 630

HW 23 Fire Rated Doors 139A, 141BA, 239A and 241BA

1
1
1
1

[Eny
[¢]
o

1 set

1/2 pr. H nges, A5111 x 630

Mortise Lockset, FO7 - Grade 1 x 630

Cl oser, C02011 x 689

Wal | Stop, L52251 x 64 mmdianeter x 630 with
and expansi on shield

Kick Plate, J102 x 630

Snoke Seal s at head and janmbs, ROE154 x bl ack

HW 24 Fire Rated Doors 140A and 240A

1 1/2 pr. H nges, A5111 x 630

[

ea.

ea.
ea.
ea.
set

N N

Mortise C pher Lockset, Kaba Ilco 8100 Series
override, or approved equa

Cl oser, C02011 x 689

Over head Conceal ed Slide Stop, C01541 x 626
Kick Plate, J102 x 630

Snoke Seal s at head and janmbs, ROE154 x bl ack
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HWM25 Pairs of Fire Rated Doors 140B, 141B, 240B, and 241B

3 pr. Hi nges, A5111 x 630

[

override, or approved equa
pr. Automatic Flush Bolts, Type 25 x 630
ea. Dust Proof Strike, L04021 x 630
ea. Cl oser, C02011 x 689
ea. Coordi nator, Type 21 x 600
ea. Over head Conceal ed Slide Stop, C01541 x 626

PR R PR R R

expansi on shield
ea. Kick Plates, J102 x 630

= N

1 ea. Astragal, R3E615 x 710

ea. Mortise C pher Lockset, Kaba Ilco 8100 Series x 626 with key

ea. Wal |l Stop, L52251 x 64 mmdianeter x 630 with lag bolt and

set Snoke seal s at head and janbs, ROE154 x bl ack or bronze

C130SQOP

HW 26 Fire Rated Doors 141A, 147D{ AV#0001}, 241A { AVMt0001}and 314A

1 1/2 pr. H nges, A5111 x 630

1 ea. Mortise C pher Lockset, Kaba Ilco 8100 Series x 626 with key

override, or approved equa
1 ea. Cl oser, C02011 x 689

1 ea. Wal |l Stop, L52251 x 64 mmdianeter x 630 with lag bolt and

expansi on shield
1 ea. Kick Plate, J102 x 630

1 set Snoke seal s at head and janbs, ROE154 x bl ack or bronze

HW 27 Overhead Doors 141C, 142B, 147B, 148B, 241C, 242B, 247B and 248B

1 ea. Padl ock
Bal ance of hardware by door supplier

HW 28 Doors 141AA{ AV0001}, 241AA { AVH0001} and 248AA

1 1/2 pr. H nges, A5111 x 630
1 ea. Morti se Lockset, FO04 - G ade 1 x 630

1 ea. Wal |l Stop, L52251 x 64 mmdianeter x 630 with lag bolt and

expansi on shield
1 ea. Kick Plate, J102 x 630

HWM29 Pairs of Fire Rated Doors 142A and 242A

pr. Hi nges, A5111 x 630

ea. Mortise Lockset, FO5 - Grade 1 x 630

pr. Automatic Flush Bolts, Type 25 x 630

ea. Dust Proof Strike, L04021 x 630

ea. Cl osers, C02011 x 689

ea. Over head Conceal ed Slide Stops, C01541 x 626
ea. Coordi nator, Type 21 x 600

ea. Kick Plates, J102 x 630

RPRPNRPNNRREPEW

ea. Astragal, R3E614 x 710
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HW 30 Pairs of Doors 143A, {AM#0001} 243A, and 245A

pr. Hi nges, A5111 x NRP x 630

ea. Mortise Lockset, FO7 - Grade 1 x 630

pr. Lever Extension Flush Bolts, L54081 x 630

ea. Dust Proof Strike, L04011 x 630

ea. Cl osers, C02021 x Spring-Cushioned Stop Arm x 689

set Weat her Seal s at head and j anbs

ea. Astragal, R3E615 x 710

ea. O fset Threshold with Applied Stop, J32182 x 140 nm w de x 25 nm
high total x 13 mmoffset x 628

ea. Door Sill Rain Drips x 710

ea. Overhead Rain Drip x 710

RPRRPNRPRPPW

= N

HW 31 Doors 144A and 244A

1/2 pr. Hinges, A5111 x NRP x 630

ea. Mortise Lockset, FO7 - Grade 1 x 630

ea. Cl oser, C02021 x Spring-Cushioned Stop Arm x 689

set Weat her Seal s at head and j anbs

ea. O fset Threshold with Applied Stop, J32182 x 140 nm wi de x 25 nm
high total x 13 mmoffset x 628

ea. Door Sill Rain Drips x 710

1 ea. Overhead Rain Drip x 710

PR PR R

N

HWM32 Fire Rate Doors 146B and 246A

1/2 pr. Hinges, A5111 x NRP x 630

ea. Mortise Lockset, FO7 - Grade 1 x 630

ea. Cl oser, C02021 x PT-4G x 689

ea. Kick Plate, J102 x 630

set Snoke Seal s at head and janbs, ROE154 x bl ack or bronze

PR PR R

HW 33 Pairs of Doors 147A and 247A

pr. Hi nges, A5111 x NRP x 630

ea. Mortise Lockset, FO7 - Grade 1 x 630

pr. Automatic Flush Bolts, Type 25 x 630

ea. Dust Proof Strike, L04011 x 630

ea. Cl osers, C02061 x Spring-Cushi oned Stop/Holder Arm x 689

ea. Coordi nator, Type 21 x 600

ea. Kick Plates, J102 x 630

set Weat her Seal s at head and j anbs

ea. O fset Threshold with Applied Stop, J32182 x 140 nm w de x 25 nm
high total x 13 mmoffset x 628

ea. Astragal, R3E615 x 710

ea. Door Sill Rain Drips x 710

1 ea. Overhead Rain Drip x 710

PRNRPNRPRPRPEPW

N -

HW34 Fire Rated Overhead Coiling Doors 147C and 247C

1 ea. Padl ock
Bal ance of hardware by door supplier.
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HWM35 Fire Rated Doors 148A

1 1/2 pr. H nges, A5111 x 630

1 ea. Mortise C pher Lockset, Kaba Ilco 8100 Series x 626 with key
override, or approved equa

1 ea. Cl oser, C02021 x 689

1 ea. Wal |l Stop, L52251 x 64 mmdianeter x 630 with lag bolt and
expansi on shield

1 ea. Kick Plate, J102 x 630

1 set Snoke seal s at head and janbs, ROE154 x bl ack or bronze

HW36 Fire Rated Overhead Coiling Doors 148C and 248C

1 ea. Padl ock
Bal ance of hardware by door supplier

HW 37 Pairs of Doors 148FA, 248DA, 325A and 329A

1 1/2 pr. H nges, A5111 x 630

1 ea. Push Plate, J304 x 102 nm x 406 nm x 630

1 ea. Pull Plate, J407 x 102 nm x 406 nm x 630

2 ea. Door Operators, Horton Series 4000 Heavy Duty Sw ng
Door Operators, 120 VAC x 710, or approved equa

2 ea. Motion Sensors, M crowave unidirectional/bidirectional sensors to
activate doors upon approach fromeither side, 24 VAC

1 ea. Swi ng Side Safety Sensor, Sensor utilizing a conbination of

focused and di ffused technol ogy to prevent closed doors from
openi ng or open doors from closing when safety zone i s occupi ed,
24 VAC.

1 ea. Saf ety Beam System Beamtype sensor system nounted on end of guide
rails at swing side of doors, to stop doors if beamis interrupted
during opening cycle and to ensure the area is clear before
resum ng normal operation, 24 VAC

2 ea. "Automati c Door" decals for installation on doors

sets Non-swing and swing side decals for installation on doors,

152 nm di anet er

ea. Wal | Stops, L52251 x 64 mmdianeter x 630 with [ag bolt

ea. Arnmor Plates, J101 x 630

ea. Door Edge Guards, J203M x 900 mmtall x 630

set Air Seals at head and janbs, ROE155 x bl ack or bronze

ea. Split Astragals, R3E734 x 628

N

NEFEDNNDN

HW 38 Pairs of Doors 148FB, 248DB, 325B and 329B

2 pr. Hi nges, A5111 x NRP x 630

1 pr. Hi nges, A5111 with electric through-wire (4 wires) x NRP x 613

2 ea. Pull, J402 (offset) x 25 mmdianeter x 630

2 ea. Door Operators, Horton Series 4000 Heavy Duty Sw ng
Door Operators, 120 VAC x 710, or approved equa

2 ea. Motion Sensors, M crowave unidirectional/bidirectional sensors to
activate doors upon approach fromeither side, 24 VAC

1 ea. Swi ng Side Safety Sensor, Sensor utilizing a conbination of

focused and di ffused technol ogy to prevent closed doors from
openi ng or open doors from closing when safety zone is occupi ed,
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N

NEFENEFEDNDN

ea.

ea.
sets

ea.

ea.

ea.

ea.

ea.

ea.

ea.

ea.
ea.
ea.
ea.
set
ea.

24 VAC.

Saf ety Beam System Beamtype sensor system nounted on end of guide
rails at swing side of doors, to stop doors if beamis interrupted
during opening cycle and to ensure the area is clear before

resum ng normal operation, 24 VAC

"Automati c Door" decals for installation on doors

Non-swi ng and swi ng side decals for installation on doors, 152 mm
di anet er

El ectromagnetic Lock, E08501 x BHVA Certified 6673 N (1500 |b.)
Strength, Security Door Controls 1511 x 24 VDC x 313, or approved
equal ; Mount on secured side of door at door head.

Power Supply, Security Door Controls 631RF, 1 Anp, 120 VAC x 24 VDC
with battery back-up and batteries, or approved equal

Pressure Sense Bars, Security Door Controls MSB550V, 24 VDC x 628,
or approved equal; allow egress frombuilding interior when doors
are in secured node.

Wall Switch, (specified in Dvision 16), Provide two nodes of
operation. Secured Mde: Activate electromagnetic |ock, pressure
sense bars and digital keypad and deactivate door operators.
Unsecured Mdde: Activate door operators and deactivate

el ectronagnetic | ocks, pressure sense bars and digital keypad.
Digital Keypad, (specified in Division 16), allow access
frombuilding exterior when doors are in secured node.

Key Switch, (specified in Division 16), all ow access from buil di ng
exterior when doors are in secured node.

Wal | Stops, L52251 x 64 nmdianeter x 630 with lag bolt and
expansi on shield

Arnmor Plates, J101 x 630

Door Edge Guards, J203M x 900 mmtall x 630

Threshol d J32130 x 152 mmwi de x 6 nm high x 628

Door Shoe with Drip Cap, R3E535 x 710

Weat her Seal s at head and j anbs

Split Astragals, R3E735 x 628

HW 39 Door 228A

N N

1/2 pr. H nges, A5111 x 630

ea.
ea.
ea.

Mortise Lockset, FO5 - Grade 1 x 630
Cl oser, C02051 (Holder Arn) x PT-4F x Low Qpening Resistance x 689
Kick Plate, J102 x 630

HW 40 Door 230A

PR RPRRRR

1/2 pr. H nges, A5111 x 630

Mortise Lockset, FO4 - Grade 1 x 630

Cl oser, C02051 (Holder Arn) x PT-4F x Low Qpeni ng Resistance x 689
Wal | Stop, L52251 x 64 mmdianeter x 630 with |ag bolt

Kick Plate, J102 x 630

Sound Seal s at head and janbs, ROE155 x bl ack or bronze

Aut omatic Door Bottom R3Y335 x 628

HW41 Fire Rated Door 248A

1 1/2 pr. H nges, A5111 x 630
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[

ea. Mortise Lockset, FO5 - Grade 1 x 630

ea. Cl oser, C02021 x 689

1 ea. Wal |l Stop, L52251 x 64 mmdianeter x 630 with lag bolt and
expansi on shield

1 ea. Kick Plate, J102 x 630

1 set Snoke Seal s at head and janbs, ROE154 x bl ack or bronze

[

HW42 Fire Rated Door {AM#0001} 248CA

1/2 pr. H nges, A5111 x 630

ea. Mortise Lockset, FO4 - Grade 1 x 630

ea. G oser, {AMt0001} C02011 x 689

ea. Wal | Stop, L52251 x 64 mmdianeter x 630 with |ag bolt
ea. Kick Plate, J102 x 630

set Snoke Seal s at head and janbs, ROE154 x bl ack or bronze

PR R PR R R

HW 43 Door 249A

[

1/2 pr. H nges, A5111 x 630

ea. Mortise Lockset, FO5 - Grade 1 x 630

1 ea. Wal |l Stop, L52251 x 64 mmdianeter x 630 with lag bolt and
expansi on shield

1 ea. Kick Plate, J102 x 630

[

HW 44 Pairs of Doors 301A and 301B

3 pr. Hi nges, A5111 x 630
ea. Exit Devices, Type 5 x Narrow Stile Push Pad, Function 08 -
Grade 1 x Lever Handle x 626

N

2 ea. Dust Proof Strikes, L04011 x 630

1 ea. Cl oser, C02021 x PT-4F x Low Qpeni gn Resistance x 689
1 ea. Cl oser, C02021 x PT-G x PT-4F x Low Openi ng Resistance x 689
1 ea. Wal | Stop, L52251 x 64 mmdianeter x 630 with |ag bolt
2 ea. Kick Plates, J102 x 630

2 ea. Adj ust abl e Astragal s, R3E835 x Sound Rated x 628

1 set Sound Seal s at head and janbs, ROE155 x bl ack x bronze
2 ea. Aut omatic Door Bottons, R3Y335 x 628

HW 45 Doors 303A and 304A

1 1/2 pr. H nges, A5111 x 630

1 ea. Push Plate, J304 x 102 nm x 406 nm x 630

1 ea. Pull Plate, J407 x 102 nm x 406 nmm x 630

1 ea. Cl osers, C02021 x PT-4F x Low Openi ng Resi stance x 689
1 ea. Kick Plate, J102 x 630

1 ea. Wal | Stop, L52251 x 64 mmdianeter x 630 with |ag bolt

HW 46 Doors 307A, 308A and 309A

1/2 pr. H nges, A5111 x 630

ea. Mortise Lockset, FO5 - Grade 1 x 630

ea. Over head Conceal ed Slide Stop, C01541 x 626
ea. Kick Plate, J102 x 630

N N
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HW 47 {AME#0001}Fire Rated Doors 310A and 311A

1 1/2 pr. H nges, A5111 x 630
1 ea. Mortise Lockset, FO7 - Grade 1 x 630
1 ea. Cl oser, C02021 { AM#0001} X 689

C130SQOP

{ AM#0001} 1 ea. Wal |l Stop, L52251 x 64 mmdianeter x 630 with |ag bolt

{ AM#0001} 1 ea. Kick Plate, J102 x 630
{ AM#0001} 1 ea. Snoke Seal s at head and janbs, ROE154 x bl ack or

bronze

HW48 Fire Rated Door {AM#0001} 248BA

1 1/2 pr. H nges, A5111 x 630

1 ea. Mortise Ci pher Lockset, Kaba Ilco 8100 Series x 626 with key

override, or approved equal

1 ea. Cl oser, C02011 x 689

1 ea. { AM#0001} Wal | Stop, L52{ AM#0001} 251 x 64 mm di mat er
{ AME0001}wi th | ag bolt and expansi on shield

1 ea. Kick Plate, J102 x 630

1 set Snoke seal s at head and janbs, ROE154 x bl ack or bronze

HWM49 Fire Rated Door 314C

1/2 pr. H nges, A5111 x 630

ea. Mortise Lockset, FO5 - Grade 1 x 630

ea. Cl oser, C02011 x 689

ea. Fl oor Stop, L52141 x 630

ea. Kick Plate, J102 x 630

set Snoke Seal s at head and janbs, ROE154 x bl ack or bronze

PR R PR R R

HWM50 Fire Rated Door 314CA

1/2 pr. H nges, A5111 x 630

ea. Mortise Lockset, FO4 - Grade 1 x 630

ea. Cl osers, C02011 x 689

Over head Conceal ed Slide Stop, C01541 x 626

ea. Kick Plates, J102 x 630

set Snoke seal s at head and janbs, ROE154 x bl ack or bronze

PR PR R R
o)
o)

HW51 Pair of Doors 315A

N

sets Ofset Pivots, Q07172 x 19 mm O fset x 613
ea. O fset Intermediate Pivots, C07321 x 19 mm Offset x 613

N

1 ea. Exit Devices, Type 6, x Narrow Stile Push Pad, Function 08 -

1 x Lever Handle x 626

1 ea. Exit Devices, Type 6, x Narrow Stile Push Pad, Function 13 -

1 x No Exterior Pull x 626

X 630

G ade

G ade

1 ea. Mortise C pher Lockset, Kaba Ilco LP1000 Series x 626 with key

overri de and passage function, or approved equal

2 ea. Dust Proof Strikes, L04011 x 630

2 ea. Pull's, J402 (offset) x 25 nmmdianeter x 250 nmcenter to center
x 630

1 ea. Cl oser, C02021 x 690

[

ea. Low Energy Power Operator, 120 VAC x 710
2 ea. Push Plate Wll Switches with Uniform Accessibility Synbol
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1 ea. "Caution" signage for installation on door

1 ea. Stike Switch, 120 VAC or 24 VDC as required to di sengage power
operator push plate wall sw tches when exit device head bolt is
ext ended (| ocked door condition)

1 ea. Threshol d, J32130 x 127 mmwi de x 6 mm high x 628

HWM52 Pair of Doors 315B

2 sets Ofset Pivots, Q07172 x 19 nm O fset x 613

2 ea. Ofset Intermediate Pivots, C07321 x 19 mm O fset x 613

2 ea. Push Bars, J501 x 25 mm di aneter x 630

2 ea. Pull's, J402 (offset) x 25 nmdianeter x 250 nmcenter to center
x 630

1 ea. Cl oser, C02011 x PT-4F x Low Qpeni ng Resi stance x 690

1 ea. Low Energy Power Operator, 120 VAC x 710; nount in vestibule

1 ea. Push Plate Vll Switch with Uniform Accessibility Synbol

1 ea. "Caution" signage for installation on door

HW 53 Doors 320A, 322A, 330A and 332A

1 set Ofset Pivots, Q07172 x 19 nm O fset x 613

1 ea. Ofset Intermediate Pivots, C07321 x 19 mm O fset x 613

1 ea. Push Bar, J501 x 25 nm dianmeter x 630

1 ea. Pul |, J402 (offset) x 25 mmdianeter x 250 mmcenter to center X
630

1l ea Cl oser, C02021 x PT-4F x Low QOpeni ng Resi stance x 690

1l ea Wal |l Stop, L52251 x 64 mmdianeter x 630 with lag bolt and

expansi on shield
HW 54 Doors 320B, 322B, 330B and { AM#0001} 332B

1 set Ofset Pivots, Q07172 x 19 nm O fset x 613

ea. Ofset Intermediate Pivots, C07321 x 19 mm O fset x 613

1 ea. Exit Device, Type 4, x Narrow Stile Push Pad, Function 13 - G ade
1 x No Exterior Pull x 626

1 ea. Mortise C pher Lockset, Kaba Ilco LP1000 Series x 626 with key
overri de and passage function, or approved equal

1 ea. Cl osers, C02021 x 690

1 ea. Wal |l Stop, L52251 x 64 mmdianeter x 630 with lag bolt and
expansi on shield

1 ea. Threshol d, J32130 x 127 mmwi de x 6 mm high x 628

[

HW55 Pairs of Fire Rated Doors 401A

3 pr. Hi nges, A5111 x 630

1 ea. Cylindrical Latchset, F75 - Grade 1 x Lever Handl e at room exterior
x Blank Trimat roominterior x 630

1 ea. Dead Lock, EO06061 x 626

1 pr. Lever Extension Flush Bolts, L54081 x 630

1 ea. Dust Proof Strike, L04021 x 630

{ AM#0001}

1 set Snoke Seal s at head and janbs, ROE154 x bl ack or bronze

1 ea. Astragal, R3E614 x 710

{AM#0001}2 ea. Wall Stops, L52251 x 64 mmdianeter x 630 with |lag bolt
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1 ea. Threshold with Applied Stop, J32123 x 152 mmwi de x 12 mm hi gh x
628
HW56 Sectional Overhead Doors 146A and 246A

1 ea. Cylinder, E09211 x 630
Bal ance of hardware by door supplier

HW57 Security Fence Gates (Refer to Civil Draw ngs)

1 ea. Padl ock, keyed to Grand Master Key "A"' and keyed
i ndividually as directed

{ AME0001} HW 58 Doors 142AA, 147AA, 148AA, 148BA, 148CA, 148DA, 148EA
242AA, 247AA and 248AA

{AM#0001}1 1/2 pr. Hi nges, A5111 x 630

1 ea. Mortise Lockset, FO4 - Grade 1 x 630

1 ea. Wal | Stop, L52251 x 64 mmdianeter x 630 with lag bolt and
expansi on shield

1 ea. Kick Plate, J102 x 630

{ AME0001} HW 59 Pairs of Doors 140C and 240C

{ AM#0001} 2 pr. Doubl e Acting Spring H nges, K81091 x 626

1 ea. Wal |l Stop, L52251 x 64 mmdianeter x 630 with |ag bolt
4 ea. Arnmor Plates, J101 1050 mmtall x 630

2 ea. Door Edge Guards, J209M x 1050 mmtall x 630

{ AM#0001} H¥ 60 Door 314BB

{ AM#0001} 1 ea. Single Acting Spring H nge, K81071 x 652

1 ea. Hi nge, A8111 x 652

1 ea. Wal |l Stop, L52251 x 64 mmdianeter x 630 with |ag bolt

1 pc. Sound Seal at strike janb, ROE155 x black or bronze

1 ea. Conti nuous CGear Hinge for flip-up counter, Hagar Roton 750-134 X
628 or approved equa

{ AME0001} HW 61 Pair of Doors 145A

{ AM#0001} 3 pr. Hi nges, A5111 x NRP x 630

2 ea. Exit Devices, Type 5 x Narrow Stile Push Pad, Function 08 - G ade
1 x Lever Handle x 626

ea. Dust Proof Strikes, L04011 x 630

ea. Cl osers, 02021 x Spring-Cushioned Stop Arm x 689

set Weat her Seal s at head and j anbs

ea. Split Astragals, R3E735 x 628

ea. O fset Threshold with Applied Stop, J32182 x 140 nmwi de X 25 nm
high total x 13 mmoffset x 628

ea. Door Sill Rain Drips x 710

1 ea. Overhead Rain Drip x 710

RN ININ

N

SECTI ON 08700 Page 25



ACCOVPANYI NG AVENDVENT #0001 TO SOLI CI TATI ON #DACA63- 02- B- 0009 C130SQOP

-- End of Section --
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SECTI ON 09510

ACOUSTI CAL CEI LI NGS
10/ 01
AMVENDMENT NO. 0001

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 635 (2000) Manufacture, Perfornmance, and
Testing of Metal Suspension Systens for
Acoustical Tile and Lay-In Panel Ceilings

ASTM C 636 (1996) Installation of Metal Ceiling
Suspensi on Systens for Acoustical Tile and
Lay-In Panel s

ASTM E 580 (2000) Application of Ceiling Suspension
Systens for Acoustical Tile and Lay-1In
Panels in Areas Requiring Mbderate Seismc
Rest rai nt

ASTM E 1264 (1998) Standard C assification for
Acoustical Ceiling Products

ASTM E 1414 (2000) Standard Test for Airborne Sound
At tenuati on Between Roons Sharing a Common
Ceiling Pl enum

U S. ARMY CORPS OF ENG NEERS ( USACE)
TI 809-04 (1998) Seisnic Design for Buildings
1.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;

submttals not having a "G' designation are for infornmation only. Wen

used, a designation following the "G' designation identifies the office

that will review the submittal for the Governnent. The follow ng shall be

submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

SECTI ON 09510 Page 1



ACCOVPANYI NG AVENDVENT #0001 TO SOLI CI TATI ON #DACA63- 02- B- 0009 C130SQOP

Approved Detail Drawi ngs; G ED.

Dr awi ngs showi ng suspensi on system nethod of anchoring and
fastening, details, and reflected ceiling plan.

SD- 03 Product Data
Acoustical Ceiling Systens.

Manuf acturer's descriptive data, catalog cuts, and installation
instructions. Subnmittals which do not provide adequate data for
the product evaluation will be rejected.

SD- 04 Sanpl es
Acoustical Units; G ED.

Two sanpl es of each type of acoustical unit and each type of
suspension grid tee section show ng texture, finish, and col or

SD-07 Certificates
Acoustical Units.

Certificate attesting that the mineral based acoustical units
furni shed for the project contain recycled material and show ng an
estinated percent of such naterial

1.3 GENERAL REQUI REMENTS

Acoustical treatnent shall consist of sound controlling units mechanically
nounted on a ceiling suspension system The unit size, texture, finish,
and col or shall be as specified. The Contractor has the option to
substitute inch-pound (1-P) Recessed Light Fixtures (RLF) for nmetric RLF
If the Contractor opts to furnish I-P RLF, other ceiling elenents |ike
acoustical ceiling tiles, air diffusers, air registers and grills, shal

al so be |-P products. The Contractor shall coordinate the whole ceiling
systemwith other details, |ike the |ocation of access panels and ceiling
penetrations, etc., shown on the drawings. |If |I-P products are used, the
Contractor shall be responsible for all associated | abor and materials and
for the final assenbly and performance of the specified work and products.
The | ocation and extent of acoustical treatment shall be as shown on the
approved detail draw ngs.

1.4 DELI VERY AND STORAGE

Materials shall be delivered to the site in the manufacturer's ori ginal
unopened containers with brand nane and type clearly nmarked. Materials
shal |l be carefully handled and stored in dry, watertight enclosures.

| mredi ately before installation, acoustical units shall be stored for not
| ess than 24 hours at the sane tenperature and relative humdity as the
space where they will be installed in order to assure proper tenperature
and noi sture acclinmation.
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1.5 ENVI RONMVENTAL REQUI REMENTS
A uni formtenperature of not |ess than 16 degrees C nor nore than 29
degrees C and a relative hunidity of not nore than 70 percent shall be
mai nt ai ned before, during, and after installation of acoustical units.

1.6 SCHEDULI NG
Interior finish work such as plastering, concrete and terrazzo work shal
be conplete and dry before installation. Mechanical, electrical, and other
wor k above the ceiling line shall be conpleted and heating, ventilating,
and air conditioning systens shall be installed and operating in order to
mai ntain tenperature and humdity requirenents.

1.7 WARRANTY
Manuf acturer's standard performance guarantees or warranties that extend
beyond a one year period shall be provided. Standard perfornance guarantee
or warranty shall contain an agreenent to repair or replace acoustica
panels that fail within the warranty period. Failures include, but are not
limted to, sagging and warpi ng of panels; rusting and nanufacturers
defects of grid system

1.8 EXTRA MATERI ALS
Spare tiles of each color shall be furnished at the rate of 5 tiles for
each 1000 tiles installed. Tiles shall be fromthe same |ot as those
i nstall ed.

PART 2 PRODUCTS

2.1 ACOUSTICAL UNITS

Acoustical units shall conformto ASTME 1264, Cass A, and the follow ng
requi renents:

2.1.1 Units for Exposed-Gid System ATC 1

Type: 11l (mneral fiber with painted finish). Type IIl acoustical units
shall have a mninumrecycled naterial content of 18 percent.

M ni mum NRC. 0. 65 when tested on nounting No. E-400
Pattern: J

Nom nal size: 610 by 610 nm

Edge detail: Tegul ar.

Fini sh: Factory-applied standard finish.

M ni mum LR coefficient: 0.70.

M ni mrum CAC:. 35.
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2.1.2 Units for Open Cell System ATC 2
2.1.2.1 Lay-In Cell Pane

The panel shall neasure 610 mm x 610 nm and be conprised of U shaped netal
bl ades, neasuring 51 nm high and 14 nmwi de, that formcell shapes of sizes
305 mm x 305 mm Pai nted panels shall be manufactured from.010 steel or

. 020 al um numwi th { AM#0001} an al um nun fi nish.

2.1.2.2 Suspensi on System Conponents

The suspensi on system conponents for the Cell panel shall be a 14 mmgrid
system The conponents shall interlock to 610 mm x 610 nm nodul es i n which
the Cell panel will lay. The suspension systemshall be conprised of two
conponents: main runner and cross tee.

2.1.2.3 Accessory ltem

Web covers, designed to conceal the webs of the mmin runner and cross tee
conponents, shall be formed to a U shape, neasuring 51 mm high x 8 nm wi de.
The conponents shall neasure either 610 nmor 1220 mmin |length, depending
on the application, and shall be fornmed from.010 steel or .012 al um num
Web covers shall be nmade available with slotting to facilitate installation
at hanger wire points as installation conditions dictate.

2.1.2.4 Peri nmet er Treat nent

Two types of perineter treatnent, an angle and an edge cap, shall be
offered for the Cell ceiling system

a. The angl e shall be nmanufactured to an "L" shape, 3048 mmin

I ength, 51 mm high and 25 nmw de. The angle shall be fornmed fromthe
sanme type of netal as the other Cell conponents, and shall be painted
on both its inner and outer side. The angle conponent is to be
utilized whenever the Cell systemis to be attached to a wall.

b. The edge cap shall be nanufactured to a "C' shape, 3048 nmin
length, with the |legs of the conponent neasuring 9 nmand 14 mMmmin

wi dth and the web of the conponent neasuring 52 mm (I.D.). The edge
cap shall be formed fromthe sane netal as the other Cell conponents,
and shall be painted on both its inner and outer side. The edge cap is
to be utilized for all free-floating Cell installations.

2.1.3 Units For Metal Panel Ceiling System (ATC 3)

2.1.3.1 Pane
a. Profile: Flat sheets sized to lay-in specified grid nodul e.
b. Mat eri al / Thi ckness: Al umi num m ni mum 0. 8 mm
C. Gid Mdule Wdth/Length: 610 mm by 610 nm
d. Ceiling System Radi us/ Orientation: 3990 nm Vaul t.

2.1.3.2 Suspensi on System
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Heavy Duty classification in accordance with ASTM C 635.

a. Exposed curved Gid Type: Metal flat sheets sized and designed to
lay-in and formto radi us of exposed curved grid system Metal sheets
to be held down in place with hold down clips (mninumfour clips per
panel) using grid clips designed to positively |ock down on top bulb of
curved grid, holding panel face flush to curved grid.

b. Mai n Runners: 38 mm deep, inverted "Tee" section 1829 nm or 3048
mm | ong, curved in factory to specified radius and orientation
C. Cross Runners: Nominal 610 mnmlong, 38 mm deep, inverted "Tee:

sections designed to interlock in to web of nmain tee section on
speci fi ed nodul e spacing, for a maxi num spaci ng of 1829 mm
d. Hanger Wre: 12 Ga. pre-stretched gal vani zed st eel
e. Coatings and Finishes: |In conpliance with ASTM C 635
2.1. 4 Units for Exposed-Gid System ATC 4
Type: XX (high density ceramc-like conposition with scrubbable finish).
M ni mum NRC. 0.55 when tested on nounting No. E-400
Pattern: C D
Nom nal size: 610 by 610 nm
Edge detail: Trimed and butt.
Fi ni sh: Scrubbabl e Factory-applied vinyl plastic Paint.
M ni mum LR coefficient: 0.84.
M ni rum CAC.  38.
2.2 SUSPENSI ON SYSTEM
Suspensi on system shall be standard exposed-grid standard wi dth flange, and
shall conformto ASTM C 635 for internediate-duty systens. Surfaces
exposed to view shall be alumnumor steel with a factory-applied white
baked-enanel finish. Wall nolding shall have a flange of not |ess than 23
mm nside and outside corner caps shall be provided. Suspended ceiling
fram ng systemshall have the capability to support the finished ceiling,
light fixtures, air diffusers, and accessories, as shown. The suspension
system shall have a maxi num defl ection of 1/360 of span length. Seisnic
details shall conformto the guidance in Tl 809-04 and ASTM E 580.
2.3 HANGERS
Hangers shal |l be gal vani zed steel wire. Hangers and attachment shal
support a mininum 1330 N wultinate vertical |oad without failure of
supporting material or attachment.

2.4 HEAVY- DUTY SUSPENSI ON SYSTEM AND HANGERS

Where indicated on the draw ngs, provided heavy-duty suspension and hangers
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to support acoustical ceiling panels and additional applied materials (16 nm

gypsum board and and 50 mm duct liner) for acoustical control. Lighting
fixtures these areas shall also be "tented" with 16 mm gypsum board panel s
and 50 nm duct |iner.

2.5 FI NI SHES

Acoustical units and suspension system nenbers shall have nanufacturer's
standard textures, patterns and finishes as specified. Ceiling suspension
system conponents shall be treated to inhibit corrosion

2.6 COLORS AND PATTERNS

Colors and patterns for acoustical units and suspensi on system conponents
shal |l be as shown on the Contract Draw ngs.

2.7 CEI LI NG ATTENUATI ON CLASS AND TEST

Ceiling attenuation class (CAC) range of acoustical units, when required,
shal |l be determined in accordance with ASTM E 1414. Test ceiling shall be
continuous at the partition and shall be assenbled in the suspension system
in the same manner that the ceiling will be installed on the project.
System shall be tested with all acoustical units install ed.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Acoustical work shall be provided conplete with necessary fastenings,

clips, and other accessories required for a conplete installation
Mechani cal fastenings shall not be exposed in the finished work. Hangers
shall be laid out for each individual roomor space. Hangers shall be

pl aced to support fram ng around beans, ducts, colums, grilles, and other
penetrations through ceilings. Main runners and carrying channels shall be
kept clear of abutting walls and partitions. At |east two main runners
shal |l be provided for each ceiling span. Wherever required to bypass an
object with the hanger wires, a subsuspension systemshall be installed, so
that all hanger wires will be plunb.

3.1.1 Suspensi on System
Suspensi on systemshall be installed in accordance with ASTM C 636 and as
specified herein. There shall be no hanger wires or other |oads suspended
from undersi de of steel decking.

3.1.1.1 Pl unb Hangers

Hangers shall be plunb and shall not press against insulation covering
ducts and pi pes.

3.1.1.2 Spl ayed Hangers
Wher e hangers nust be splayed (sl oped or slanted) around obstructions, the

resulting horizontal force shall be offset by bracing, countersplaying, or
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ot her accept abl e neans.
3.1.2 Addi tional Acoustical Control

Where indicated on the drawi ngs and after acoustical ceilings and
heavy-duty suspension system and hangers have been installed, provided
addi tional acoustical control as foll ows:

3.1.2.1 Gypsum Boar d

Loose lay 16 nm gypsum board panels on top of T-bar suspension system to
mai ntain warranty of acoustical ceiling panels, do not allow gypsum board
panels to conme into contact with acoustical ceiling panels. Cut gypsum
board panels to | argest practical size. Butt joints as tight as possible
to forma continuous acoustical barrier

3.1.2.2 Duct Li ner

Loose lay 50 mmduct liner with scrimface on top of 16 mm gypsum board
panels. Butt joints as tight as possible to forma continuous acoustica
barrier.

3.1.2.3 Tented Lighting Fixtures

Tent all lighting fixtures with 16 nm gypsum board and top with 50 mm duct
liner.

3.1.3 Wal | Mol di ng

Wal | nol ding shall be provided where ceilings abut vertical surfaces. Wl
nol di ng shall be secured not nore than 75 mm from ends of each |length and
not nmore than 400 nm on centers between end fastenings. Wall nolding
springs shall be provided at each acoustical unit in sem -exposed or
conceal ed systens.

3.1. 4 Acoustical Units

Acoustical units shall be installed in accordance with the approved
installation instructions of the manufacturer. Edges of acoustical units
shall be in close contact with netal supports, with each other, and in true
alignment. Acoustical units shall be arranged so that units |ess than
one-half width are minimzed. Units in exposed-grid systemshall be held
in place with manufacturer's standard hol d-down clips, if units weigh |ess
than 5 kg per square m or if required for fire resistance rating.

3.2 | NSTALLATI ON OF OPEN CELL SYSTEM ATC-2

3.2.1 Suspensi on Conponents
Mai n runners shall be installed 1220 mmo.c., and be suspended directly
fromthe structure above by not |ess than 12 gauge el ectro-gal vani zed stee
hanger wire spaced 1220 mmo.c. along the I ength of the main runner. The

hanger wire shall be inserted into factory-punched holes, |ocated along the
| ength of the main runner, and secured accordingly. The nain runners are
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to be interconnected by cross runner conmponents that are installed 610 nm
o.c. along the Iength of the main runner.

3.2.2 Web Covers

In order to provide the suspension conponents with an appearance is
consistent with the cell panels, web covers shall be utilized as
appropriate to conceal the exposed vertical webs of suspension conponents.
When necessary, hanger wire shall be threaded through both nmain runner and
slotted web covers prior to systemleveling and wire tying. Elsewhere,
install web covers over the exposed webs of grid conponents prior to cel
panel installation.

3.2.3 Lay-In Cell Pane

The 610 mm x 610 mmcell panel shall lay into the same-size nodul e created
by the suspensi on conponents and be supported by the flanges of these
conponent s.

3.2. 4 Peri nmet er Treat nent

Angl e shall be utilized in those instances where the Cell systemis to be
attached directly to a wall or other structure that establishes the
perimeter of the installation. The angl e may be attached utilizing an

i ndustry-accepted practice, with care taken to mnim ze the placenent of
attachment devices in those visible areas between the bl ades of the panel
In those instances where the Magna T-Cell Systemis to have floating
perimeter, the edge cap shall be utilized. The cap shall be affixed to the
exposed edges of the Cell system by neans of screw attachnent.

3.2.5 Installation of Metal Panel Ceiling System ATC 3
3.2.5.1 Curved Exposed Gid
Install curved exposed grid metal ceiling systemin accordance with
manufacturer's printed installation instructions, submttals, applicable
i ndustry standards, and governing regulatory requirenents for the work.
3.2.5.2 Suspensi on System Installation
Install in accordance with ASTM C 636.
a. Mai n Runners: Install curved nmain runners at a spacing of 610 nm
Suspend nai n runners using hanger w res spaced at maxi nrum 1219 mm
on-centers and within 305 mmof walls. Splice ends of each curved nain
runner with manufacturers standard splice conponent.
b. Assenbl e curved tee grid suspension system by connecting 610 nm
cross runners to suspended curved nmain runners to forma nounting grid
for the ceiling panel. Cross runner spacing to natch specified pane
nodul e | ength of 610 nm

3.2.5.3 Panel Installation

a. Install netal ceiling panels by laying flat netal panels into grid
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3.

3

nodul e.

b. Install panel hold down clips by pushing clips dow onto top bulb
of curved main runners such that slips seat netal panel to inside face
of grid and lock firmy onto top bulb of grid. dips will hold netal
panel in final position, flush with curved main runner. Hold down clips
shal | be placed on curved nmain runners within 2 inches of each corner
and at center point of panels where required.

CLEANI NG

Following installation, dirty or discolored surfaces of acoustical units
shal |l be cleaned and left free fromdefects. Units that are danmaged or
i mproperly installed shall be renoved and new units provided as directed.

-- End of Section --
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SECTI ON 10442

I NTERI OR AND EXTERI OR SI GNACE
09/ 2000
AMVENDMENT NO. 0001

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

ALUM NUM ASSOCI ATI ON ( AA)

AA DAF- 45 (1980) Designation System for Al um num
Fi ni shes
AA SAA- 46 (1978) Standards for Anodized

Architectural Al um num

AA PK-1 (1989) Registration Record of Al um num
Associ ation Al loy Designations and
Chemical Conposition Limts for Al um num
Al'loys in the Formof Castings and | ngot
AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI )

ANSI Z797.1 (1984; R 1994) Safety dazing Materials
Used in Buil dings.

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM B 209 (2002) Standard Specification for Al um num
and Al um num Al |l oy Sheet and Pl ate

ASTM B 221 (1992a) Al umi num Al'l oy Extruded Bars,
Rods, Wre, Shapes, and Tubes

FEDERAL SPECI FI CATI ONS (FS)

FS L-P-387 (Rev. A, Am 1; Int. Am 2) Plastic Sheet,
Lam nated, Thernosetting (for Designation
Pl at es).

.2 SUBM TTALS

Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
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that will review the submittal for the Governnent. The follow ng shall be

submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD-01 Preconstruction Subnmttals

Qualifications.

Prior to start of sign installation, submt resunes of work

experience for all installers. The work shall be done by

qual ified, experienced installers, working under a qualified

supervi sor. The supervisor shall have a m ninumof 5 years

experience in this area of work and shall be certified by the sign

manuf act ur er .

Sign Schedule; G ED.

Prior to sign fabrication, submt sign schedul e indicating type,
size, location, and nessage of signs to be furnished and installed.

Installation Procedures.

Before installation, submt the sign manufacturer's printed

instructions for installation of the signs. |Include conplete

procedures, including preparation of wall or door surfaces,

nmount i ng techni ques, and recommended adhesi ves, tapes, or
fast eners.

SD- 02 Shop Drawi ngs
Interior Signage; G ED.

Drawi ngs shall clearly show el evations of each sign type,

di mensi ons, naterials, typographic |ayouts, sizes, nethods,

fini shes, anchorages, and other details of construction as well as

relation to supporting and adjacent work where applicable.

Drawi ngs shall include typical |ayouts of each sign type show ng

graphic quality, letterforns, synbols, and type spacing,
schedul e showing the |l ocation of each sign type.

SD- 03 Product Data

Interior Signage.

and a

Submit manufacturer's catal og data, describing the sign type,
materials, and fabrication for each sign type furnished for this

proj ect.
SD- 04 Sanpl es

Interior Signage; G ED.

Submit one full size sanple of each sign type in the quality and

color specified. The sanples nay be installed in the work

provi ded each sanple is identified and | ocation recorded.
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SD-10 Operation and Mai ntenance Data
Si gn Mai nt enance | nstructions.

Submit three copies of the sign manufacturer's naintenance

i nstructions, including one quart of any special cleaning solution
recommended and furni shed by the manufacturer. d eaning
solution(s) shall be properly marked. Instructions shall include
the recomended type of cleaning equi pmrent and materials, cleaning
met hods, and cl eani ng cycl es.

1.3 DELI VERY AND STORAGE

Deliver signs to the site in manufacturer's original wappi ngs and packages
clearly |l abeled with the nanufacturer's nane, brand nane, size and rel ated
i nfornati on. Each sign shall be individually packaged. Store in a safe,
dry, clean, and well ventilated area, protected from damage, soiling, and
noi sture. Store packages flat. Do not open containers until needed for
installation unless verification inspection is required. Protective paper
shal | be renoved only as necessary during fabrication, inspection, or
installation in order to avoid scratching, chipping, or crazing the acrylic
sheet s.

1.3.1 Character Proportions and Hei ghts

Letters and nunbers on indicated signs in this handi capped-accessible
bui | di ng, which do not designate pernmanent roons or spaces, shall have a
wi dt h-to-height ratio between 3:5 and 1:1 and a stroke-w dt h-to-hei ght
rati o between 1:5 and 1:10. Characters and nunbers on indicated signs
shal | be sized according to the view ng distance fromwhich they are to be
read. The mninum height is nmeasured using an upper case letter "X'.

Lower case characters are permtted.

1.3.2 Rai sed and Brailled Characters and Pictorial Synbol Signs (Pictograns)

Letters and nunbers on indicated signs which designate pernmanent roons and
spaces in this handi capped-accessi bl e building shall be raised 0.8 nm upper
case, sans serif or sinple serif type and shall be acconpanied with Grade 2
Braille. Raised characters shall be at least 16 nmmin height, but no

hi gher than 50 nm Pictograns shall be acconpani ed by the equi val ent

verbal description placed directly below the pictogram The border

di mensi on of the pictogramshall be 152 mmmninmumin height. This
facilityshall use the international synbol of accessibility.

1.4 EXTRA STOCK

The Contractor shall provide 6 extra franes and extra stock of the
following: 6 blank plates of each color and size for all sign types .

1.5 I N- HOUSE MANAGEMENT SOFTWARE

Two copi es of in-house sign nmanagenent software and one package of paper
inserts (50 sheets) shall be provided.
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PART 2 PRODUCTS
2.1 GENERAL

Interior signs and graphics shall be provided as a total system Signs
shal |l be conplete with lettering, fram ng as detailed, and rel ated
conponents for a conplete installation. Signs shall be the standard
product of a manufacturer regularly engaged in the manufacture of such
products and shall essentially duplicate signs that have been in
satisfactory use at |least 2 years prior to bid opening.

2.2 MATERI ALS AND FI NI SHES
2.2.1 Franmi ng and Fasteners
2.2.1.1 Al um num Al | oy Products

Al umi num extrusions shall be at least 3.2 nm| thick, and al um num plate or
sheet shall be at least 1.5 mmthick. Extrusions shall conformto ASTM B
221; plate and sheet shall conformto ASTM B 209. Were anodi c coatings
are specified, alloy shall conformto AA PK-1 alloy designation 514.0.
Exposed anodi zed al um num fini shes shall be as shown and shall conformto
AA SAA- 46.

2.2.1.2 Fi ni shes

Al umi num used for conceal ed fram ng of sign shall have a m Il finish.
Al um num used for exposed surfaces shall have a dark bronze anodi zed
finish. Anodized finish shall be AA DAF-45 designation AA- MLO- C22- A32,
Architectural Class Il (0.01 nmto 0.02 mm for integral color

2.2.1.3 Adhesi ves

Adhesi ves and adhesive tapes required for plastics, glass, and netals shal
be the type recomrended by the sign nmanufacturer.

2.2.2 Pl astic

Signs shall be fabricated of Type ES nel anine plastic conformng to FS

L- P-387, Type NDP sel f-extinguishing or acrylic conform ng to ANSI Z97. 1.

Pl astic sheet used for signs shall be of new stock and free from defects
whi ch woul d inpair strength, durability, and appearance. C ear face sheets
shall be nmatte finish. Colored, opaque face plates and pl aques shall be
smoot h fi ni sh.

2.3 ROOM | DENTI FI CATI ON/ DI RECTI ONAL S| GNAGE SYSTEM
2.3.1 Standard Interior Room Signs
Signs shall consist of matte finish |am nated thernosetting Type M

plastic. Franes shall be nolded acrylic. Corners of signs shall be 13 mm
radi us.
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2.3.2 Type of Munting For Signs

Surface nounted signs shall be provided with 1.6 nmthick vinyl foamtape
or countersunk nounting holes in plaques and nmounting screws.

2.3.3 Graphi cs

Per manent si gnage graphics for standard room signs shall conformto the
fol | owi ng:

Graphics for Sign Types 1, 2 and 3 shall be raised 0.8 mmfromthe
background.

Changeabl e graphics shall be acconplished by the user, using conmputer
software and paper provided by the the manufacturer. Initial sign
nmessage shall be provided by the sign manufacturer as shown on the
drawi ngs. Changeabl e nessage shall be protected by a clear acrylic
faceplate with invisible | ocking system

2.4  { AW0001} DELETED

2.5 {AM{0001} BU LDI NG DI RECTORY

{ AM#0001} Bui l ding Directory shall have an extruded al umi numfrane wth
doubl e strength 3 mmclear glazing. It shall consist of a permanent header
panel, with a map and directory section that |lists each organi zati on and
its tenants. The directory section shall be changeable strip inserts,
accessi ble by an al umi num frane sw nging door nounted with a full length

pi ano hi nge.

2.6 FABRI CATI ON AND MANUFACTURE

2.6.1 Factory Wor kmanship
Hol es for bolts and screws shall be drilled or punched. Drilling and
punchi ng shall produce clean, true lines and surfaces. Exposed surfaces of
work shall have a snoboth finish and exposed riveting shall be flush.
Fast eni ngs shall be conceal ed where practicable.

2.6.2 Dissimlar Materials

Where dissinmlar netals are in contact, the surfaces will be protected to
prevent gal vanic or corrosive action

2.7 COLOR, FINI SH, AND CONTRAST
Col or shall be as indicated on the drawi ngs. Characters and background of
signs shall be eggshell, matte, or other non-glare finish. Characters and
synbol s shall contrast with their background - either |ight characters on a
dar k background or dark characters on a |ight background.

PART 3  EXECUTI ON (NOT USED)

3.1 | NSTALLATI ON
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Signs shall be installed in accordance with approved manufacturer's
instructions at |ocations shown on the drawings. Signs shall be installed
plunb and true at nounting heights indicated, and by nethod shown or
specified. Required blocking shall be installed as reconmended by the sign
manuf acturer. Signs which designate permanent roons and spaces in

handi capped- accessi bl e buil dings shall be installed on the wall adjacent to
the latch side of the door. Where there is no wall space to the latch side
of the door, including at double |eaf doors, signs shall be placed on the
near est adjacent wall. Mounting |location for such signage shall be so that
a person nmay approach within 75 mm of signage w thout encountering
protrudi ng objects or standing within the swing of a door. Signs shall not
be installed until finishes have been install ed.

3.1.1 Anchor age

Anchorage shall be in accordance with approved manufacturer's instructions.
Anchorage not otherw se specified or shown shall include slotted inserts,
expansi on shi el ds, and powder-driven fasteners when approved for concrete;
toggl e bolts and through bolts for masonry; machine carriage bolts for
steel; lag bolts and screws for wood. Exposed anchor and fastener
materials shall be conpatible with netal to which applied and shall have
mat chi ng col or and finish. Were recomended by signage nanufacturer, foam
tape pads may be used for anchorage. Foamtape pads shall be mininum2 mm
thick closed cell vinyl foamw th adhesive backi ng. Adhesive shall be
transparent, long aging, high tech fornulation on two sides of the vinyl
foam Adhesive surfaces shall be protected with a 0.13 mmgreen fl atstock
treated with silicone. Foam pads shall be sized for the signhage as per

si gnage manufacturer's reconmendations. Signs mounted to painted gypsum
board surfaces shall be renovable for painting maintenance.

3.1.2 Protection and C eani ng
The work shall be protected agai nst danmage during construction. Hardware
and el ectrical equipnent shall be adjusted for proper operation. d ass,
frames, and other sign surfaces shall be cleaned in accordance with the
manuf acturer's approved instructions.

-- End of Section --
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SECTI ON 13280

ASBESTOS ABATEMENT
11/01
AMVENDMENT NO. 0001

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)

ANSI Z87.1 (1989; FErrata; Z87.1a) Cccupational and
Educati onal Eye and Face Protection

ANS| Z88. 2 (1992) Respiratory Protection

ANSI Z9.2 (1979; R 1991) Fundanental s Governing the
Desi gn and QOperation of Local Exhaust
Syst ens

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM C 732 (1995) Aging Effects of Artificial
Weat hering on Latex Seal ants

ASTM D 1331 (1989; R 1995) Surface and Interfacia
Tensi on of Solutions of Surface-Active
Agent s

ASTM D 2794 (1993; R 1999el) Resistance of O ganic

Coatings to the Effects of Rapid
Def ormati on (I npact)

ASTM D 4397 (1996) Pol yet hyl ene Sheeting for
Construction, Industrial, and Agricultura
Appli cations

ASTM D 522 (1993a) Mandrel Bend Test of Attached
Organi ¢ Coati ngs

ASTM E 119 (2000) Fire Tests of Building Construction
and Materials

ASTM E 1368 (2000) Visual I|nspection of Asbestos
Abat ement Projects
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ASTM E 736 (1992) Cohesi on/ Adhesi on of Sprayed
Fire-Resistive Materials Applied to
Structural Menbers

ASTM E 84 (2000a) Surface Burning Characteristics of
Bui l ding Materials

ASTM E 96 (2000) Water Vapor Transni ssion of
Materi al s

COVPRESSED GAS ASSOCI ATI ON ( CGA)
CGA G7 (1990) Conpressed Air for Human Respiration
CA G7.1 (1997) Comuodity Specification for Air

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)

NFPA 701 (1999) Methods of Fire Tests for
Fl ane- Resi stant Textiles and Fil ns

NATI ONAL | NSTI TUTE FOR OCCUPATI ONAL SAFETY AND HEALTH ( NI OSH)

NI OSH Pub No. 84-100 (1984; Supple 1985, 1987, 1988 & 1990)
NI OSH Manual of Anal ytical Methods

U S. ARMY CORPS OF ENG NEERS (USACE)

EM 385-1-1 (1996) U.S. Arny Corps of Engineers Safety
and Heal th Requi renments Manual

U. S. ENVI RONMENTAL PROTECTI ON ACGENCY ( EPA)

EPA 340/ 1-90/ 018 (1990) Asbest os/ NESHAP Regul at ed Asbest os
Cont ai ning Materials Qui dance

EPA 340/ 1- 90/ 019 (1990) Asbest os/ NESHAP Adequately Wet
Gui dance

EPA 560/ 5- 85-024 (1985) Guidance for Controlling

Asbest os- Contai ning Materials in Buildings
U S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)
29 CFR 1910 Cccupational Safety and Heal th Standards

29 CFR 1926 Safety and Heal th Regul ations for
Construction

40 CFR 61 Nat i onal Em ssion Standards for Hazar dous
Air Pollutants

40 CFR 763 Asbest os
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42 CFR 84 Approval of Respiratory Protective Devices
49 CFR 107 Hazar dous Materials Program Procedures
49 CFR 171 CGeneral Infornmation, Regulations, and
Definitions
49 CFR 172 Hazardous Materials Table, Specia
Provi si ons, Hazardous Materials
Conmmruni cati ons, Energency Response
I nformation, and Trai ni ng Requirenments
49 CFR 173 Shi ppers - CGeneral Requirenents for
Shi pnent s and Packagi ngs
UNDERWRI TERS LABCRATORI ES (UL)
UL 586 (1996; Rev thru Aug 1999) High-Efficiency,
Particulate, Air Filter Units
{ AM#0001}
TEXAS DEPARTMENT OF HEALTH
{ AM#0001} 25 TAC 295.31 to 295.73
1.2 DEFI NI TI ONS

a. Adequately Wet: A termdefined in 40 CFR 61, Subpart M and EPA
340/ 1-90/ 019 neaning to sufficiently mx or penetrate with liquid
to prevent the rel ease of particulate. |If visible enmi ssions are
observed com ng from asbestos-containing nmaterial (ACM, then that
mat eri al has not been adequately wetted. However, the absence of
visible em ssions is not sufficient evidence of being adequately
wett ed.

b. Aggressive Method: Renoval or disturbance of building material by
sandi ng, abrading, grinding, or other nethod that breaks,
crunbl es, or disintegrates intact asbestos-containing nmateria

(ACM) .

c. Anmended Water: Water containing a wetting agent or surfactant
with a surface tension of at |east 29 dynes per square centineter
when tested in accordance with ASTM D 1331

d. Asbestos: Asbestos includes chrysotile, anbsite, crocidolite,
trenolite ashbestos, anthophylite asbestos, actinolite asbestos,
and any of these nminerals that have been chenically treated and/ or
al tered.

e. Asbestos-Containing Material (ACM: Any materials containing nore
than one percent asbestos.

f. Asbestos Fiber: A particulate formof asbestos, 5 microneters or
longer, with a length-to-width ratio of at least 3 to 1.
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g. Authorized Person: Any person authorized by the Contractor and
required by work duties to be present in the regul ated areas.

h. Building Inspector: Individual who inspects buildings for
asbest os and has EPA Model Accreditation Plan (MAP) "Buil ding
I nspector"” training; accreditation required by 40 CFR 763, Subpart
E, Appendi x C

i. Certified Industrial Hygienist (CIH): An Industrial Hygienist
certified in the practice of industrial hygiene by the Anerican
Board of I|ndustrial Hygiene.

j. Cdass | Asbestos Work: Activities defined by OSHA i nvol ving the
renoval of thernmal systeminsulation (TSI) and surfaci ng ACM

k. dass Il Asbestos Wirk: Activities defined by OSHA i nvol ving the
renoval of ACM which is not thernmal systeminsulation or surfacing
material. This includes, but is not linmted to, the renoval of
asbestos - containing wallboard, floor tile and sheeting, roofing
and siding shingles, and construction nmastic. Certain
"incidental" roofing nmaterials such as nmastic, flashing and

cenments when they are still intact are excluded fromd ass |1
asbestos work. Renoval of small anounts of these materials which
would fit into a glovebag may be classified as a Cass Il job.

I. dass Il Ashestos Work: Activities defined by OSHA that involve

repair and nmi ntenance operations, where ACM including TSI and
surfacing ACM is likely to be disturbed. Operations may include
drilling, abrading, cutting a hole, cable pulling, crawing
through tunnels or attics and spaces above the ceiling, where
asbestos is actively disturbed or asbestos-containing debris is
actively disturbed.

m Class |V Asbestos Wrk: Mintenance and custodial construction
activities during which enpl oyees contact but do not disturb ACM
and activities to clean-up dust, waste and debris resulting from
Cass I, Il, and Ill activities. This may include dusting
surfaces where ACM waste and debris and acconpanyi ng dust exists
and cl eaning up | oose ACM debris from TSI or surfacing ACM
foll owi ng construction.

n. Cean room An uncontami nated roomhaving facilities for the
storage of enployees' street clothing and uncontani nated naterials
and equi pnent.

0. Conpetent Person: 1In addition to the definition in 29 CFR 1926,
Section .32(f), a person who is capable of identifying existing
asbest os hazards as defined in 29 CFR 1926, Section .1101,
sel ecting the appropriate control strategy, has the authority to
take pronpt corrective neasures to elininate themand has EPA
Model Accreditation Plan (MAP) "Contractor/ Supervisor" training;
accreditation required by 40 CFR 763, Subpart E, Appendix C.
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Contractor/ Supervisor: |ndividual who supervi ses asbestos

abat ement work and has EPA Model Accreditation Plan
"Contractor/Supervisor" training; accreditation required by 40 CFR
763, Subpart E, Appendix C

Critical Barrier: One or nore |layers of plastic seal ed over al
openings into a regulated area or any other sinilarly placed
physical barrier sufficient to prevent airborne asbhestos in a
regul ated area frommgrating to an adj acent area

Decontami nation Area: An enclosed area adjacent and connected to
the regul ated area and consisting of an equi pnent room shower
area, and clean room which is used for the decontanination of
workers, materials, and equi pnent that are contaninated with
asbest os.

Denmolition: The wecking or taking out of any |oad-supporting
structural nenber and any related razing, renoving, or stripping
of asbestos products.

Di sposal Bag: A 0.15 mm thick, leak-tight plastic bag,
pre-label ed in accordance with 29 CFR 1926, Section .1101, used
for transporting asbestos waste from contai nnent to disposal site.

Di sturbance: Activities that disrupt the matrix of ACM crunble
or pulverize ACM or generate visible debris from ACM

Di sturbance includes cutting away small anmounts of ACM no greater
than the anmpbunt which can be contained in 1 standard sized

gl ovebag or waste bag, not larger than 1.5 m in length and wi dth
in order to access a building conponent.

Equi prent Room or Area: An area adjacent to the regul ated area
used for the decontam nation of enployees and their equi pnent.

Enpl oyee Exposure: That exposure to airborne ashbestos that would
occur if the enployee were not using respiratory protective
equi pnent .

Fiber: A fibrous particulate, 5 micronmeters or longer, with a
length to width ratio of at least 3 to 1.

Friable ACM A termdefined in 40 CFR 61, Subpart M and EPA
340/ 1-90/ 018 neani ng any naterial which contains nore than 1
percent asbestos, as determ ned using the nmethod specified in 40
CFR 763, Subpart E, Appendix A, Section 1, Polarized Light

M croscopy (PLM, that when dry, can be crunbled, pulverized, or
reduced to powder by hand pressure. |f the asbestos content is
| ess than 10 percent, as determ ned by a nethod other than point
counting by PLM the asbestos content is verified by point
counting using PLM

d ovebag: Not nore than a 1.5 by 1.5 m inpervious plastic

bag-1i ke encl osure affixed around an asbest os-contai ning nateri al
with glove-like appendages through which nmaterial and tools may be
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handl ed.

aa. High-Efficiency Particulate Air (HEPA) Filter: A filter capable
of trapping and retaining at |east 99.97 percent of all
nono- di spersed particles of 0.3 microneters in dianeter.

bb. Honpbgeneous Area: An area of surfacing material or thernal
systeminsulation that is uniformin color and texture.

cc. Industrial Hygienist: A professional qualified by education
training, and experience to anticipate, recogni ze, evaluate, and
devel op controls for occupational health hazards

dd. Intact: ACM which has not crunbled, been pulverized, or
otherwi se deteriorated so that the asbestos is no longer likely to
be bound with its matrix. Renpbval of "intact" asphaltic,
resi nous, cenentitious products does not render the ACM non-intact
sinmply by being separated into smaller pieces.

ee. Model Accreditation Plan (MAP): USEPA training accreditation
requi renents for persons who work with asbestos as specified in 40
CFR 763, Subpart E, Appendix C.

ff. Mdification: A changed or altered procedure, material or
conponent of a control system which replaces a procedure,
mat eri al or conmponent of a required system

gg. Negative Exposure Assessnent: A denonstration by the Contractor
to show that enpl oyee exposure during an operation is expected to
be consistently bel ow the OSHA Perni ssi bl e Exposure Linits (PELs)

hh. NESHAP: National Enission Standards for Hazardous Air
Pol l utants. The USEPA NESHAP regul ation for asbestos is at 40 CFR
61, Subpart M

ii. Nonfriable ACM A NESHAP term defined in 40 CFR 61, Subpart M
and EPA 340/ 1-90/ 018 neaning any nmaterial containing nore than 1
percent asbestos, as determ ned using the nmethod specified in 40
CFR 763, Subpart E, Appendix A, Section 1, Polarized Light
M croscopy, that, when dry, cannot be crunbled, pulverized or
reduced to powder by hand pressure.

jj- Nonfriable ACM (Category I): A NESHAP termdefined in 40 CFR 61
Subpart E and EPA 340/ 1-90/018 neani ng asbest os-contai ni ng
packi ngs, gaskets, resilient floor covering, and asphalt roofing
products containing nore than 1 percent asbestos as deternined
using the nethod specified in 40 CFR 763, Subpart F, Appendi x A,
Section 1, Polarized Light M croscopy.

kk. Nonfriable ACM (Category I1): A NESHAP termdefined in 40 CFR 61
Subpart E and EPA 340/ 1-90/018 neani ng any naterial, excluding
Category | nonfriable ACM containing nore than 1 percent
asbestos, as determi ned using the nethods specified in 40 CFR 763,
Subpart F, Appendix A, Section 1, Polarized Light Mcroscopy, that
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when dry, cannot be crunbl ed, pulverized, or reduced to powder by
hand pressure.

I1. Perm ssible Exposure Lints (PELs):

(1) PEL-Tinme weighted average(TWA): Concentration of asbestos
not in excess of 0.1 fibers per cubic centineter of air (f/cc) as
an 8 hour tine weighted average (TWA), as deternined by the nethod
prescribed in 29 CFR 1926, Section .1101, Appendix A or the
current version of NIOSH Pub No. 84-100 anal ytical nmethod 7400

(2) PEL-Excursion Limt: An airborne concentration of asbestos
not in excess of 1.0 f/cc of air as averaged over a sanpling
period of 30 m nutes as determ ned by the nmethod prescribed in 29
CFR 1926, Section .1101, Appendix A, or the current version of

Nl OSH Pub No. 84-100 anal ytical method 7400

mm Regul ated Area: An OSHA termdefined in 29 CFR 1926, Section
. 1101 meani ng an area established by the Contractor to denarcate
areas where Class I, II, and Il asbestos work is conducted; also
any adj oi ning area where debris and waste from such asbestos work
accunul ate; and an area w thin which airborne concentrations of
asbestos exceed, or there is a reasonable possibility they may
exceed, the perm ssible exposure limt.

nn. Renoval: Al operations where ACMis taken out or stripped from
structures or substrates, and includes denolition operations.

00. Repair: Overhauling, rebuilding, reconstructing, or
recondi tioning of structures or substrates, including
encapsul ati on or other repair of ACMattached to structures or
substrates. If the amount of asbestos so "di sturbed" cannot be
contained in 1 standard gl ovebag or waste bag, Cass | precautions
are required.

pp. Spills/Emergency O eanups: C eanup of sizable anounts of
asbest os waste and debris which has occurred, for exanple, when
wat er damage occurs in a building, and sizable anounts of ACM are
di sl odged. A Conpetent Person evaluates the site and ACMto be
handl ed, and based on the type, condition and extent of the
di sl odged material, classifies the cleanup as Class I, II, or III.
Only if the material was intact and the cleanup involves nere
contact of ACM rather than disturbance, could there be a dass |V
classification.

gqq. Surfacing ACM Asbestos-containing material which contains nore
than 1% asbestos and is sprayed-on, trowel ed-on, or otherw se
applied to surfaces, such as acoustical plaster on ceilings and
fireproofing materials on structural nenbers, or other materials
on surfaces for acoustical, fireproofing, or other purposes.

rr. Thermal systeminsulation (TSI) ACM ACM which contains nore

than 1% asbestos and is applied to pipes, fittings, boilers,
breechi ng, tanks, ducts, or other interior structural conponents
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to prevent heat |oss or gain or water condensation
ss. Transite: A generic nane for asbestos cenent wal |l board and pi pe.

tt. Worker: Individual (not designated as the Conpetent Person or a
supervi sor) who perforns asbestos work and has conpl et ed asbest os
worker training required by 29 CFR 1926, Section .1101, to include
EPA Model Accreditation Plan (MAP) "Wrker" training;
accreditation required by 40 CFR 763, Subpart E, Appendix C, if
required by the OSHA Class of work to be perfornmed or by the state
where the work is to be perforned.

1.3 DESCRI PTI ON OF WORK

The work covered by this section includes the renoval of
asbestos-containing naterials (ACM which are encountered during denolition
activities associated with this project and descri bes procedures and
equi pnment required to protect workers and occupants of the regul ated area
fromcontact with airborne asbestos fibers and ACM dust and debris.
Activities include OSHA Class Il work operations involving ACM The work
al so i ncludes contai nment, storage, transportati on and di sposal of the
generated ACM wastes. More specific operational procedures shall be
detailed in the required Accident Prevention Plan and its subconponents,
t he Asbestos Hazard Abatenent Plan and Activity Hazard Anal yses required in
par agr aph SAFETY AND HEALTH PROGRAM AND PLANS.

1.3.1 Abat enent Wor k Tasks

The specific ACMto be abated is identified on the detailed plans and
project drawings. A summary of work task data el ements for each individua
ACM abat enment work task to include the appropriate RESPONSE ACTI ON DETAI L
SHEET (itemto be abated and nethods to be used) and SET-UP DETAIL SHEETS
(contai nment techniques to include safety precautions and nethods) is
included in Table 1, "Individual Wrk Task Data El ements" at the end of
this section.

1.3.2 Unexpect ed Di scovery of Asbestos

For any previously untested buil ding conponents suspected to contain
asbestos and | ocated in areas inpacted by the work, the Contractor shal
notify the Contracting Oficer (CO who will have the option of ordering up
to 6 bulk sanples to be obtained at the Contractor's expense and delivered
to a laboratory accredited under the National Institute of Standards and
Technol ogy (NI ST) "National Voluntary Laboratory Accreditation Program
(NVLAP)" and anal yzed by PLM at no additional cost to the Government. Any
addi ti onal conponents identified as ACMthat have been approved by the
Contracting O ficer for renoval shall be renobved by the Contractor and will
be paid for by an equitable adjustnent to the contract price under the
CONTRACT CLAUSE titled "changes". Sanmpling activities undertaken to
determ ne the presence of additional ACM shall be conducted by personne
who have successfully conpl eted the EPA Model Accreditation Plan (MAP)
"Buil ding Inspector” training course required by 40 CFR 763, Subpart E
Appendi x C.
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1.4 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Respiratory Protection Program G RE
Records of the respirator program
O eanup and Disposal; G RE.

Wast e shipnment records. Wigh bills and delivery tickets shall
be furnished for information only.

Detail ed Drawi ngs; G RE

Descriptions, detail project drawings, and site |layout to
i nclude worksite contai nnent area techni ques as prescribed on
appl i cabl e SET-UP DETAI L SHEETS, |ocal exhaust ventilation system
| ocations, decontamination units and | oad-out units, other
tenporary waste storage facility, access tunnels, |ocation of
tenporary utilities (electrical, water, sewer) and boundaries of
each regul ated area.

Mat eri al s and Equi pnent.

Manufacturer's catalog data for all materials and equi pnent to
be used in the work, including brand name, nodel, capacity,
performance characteristics and any other pertinent infornmation.
Test results and certificates fromthe manufacturer of
encapsul ants substantiating conpliance with perfornmance
requirenents of this specification. Material Safety Data Sheets
for all chemcals to be used onsite in the sane format as
i mpl enented in the Contractor's HAZARD COVMUNI CATI ON PROGRAM
Data shall include, but shall not be Ilimted to, the foll ow ng
itens:

a. High Efficiency Filtered Air (HEPA) |ocal exhaust equi pnent
b. Vacuum cl eani ng equi pnent

c. Pressure differential nonitor for HEPA | ocal exhaust
equi pnent

d. Air nonitoring equipnent
e. Respirators

f. Personal protective clothing and equi pnent
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(1) Coveralls
(2) Undercl ot hing
(3) Oher work clothing
(4) Foot coverings
(5) Hard hats
(6) Eye protection
(7) Oher items required and approved by Contractors
Desi gnated I H and Conpetent Person
g. Jdovebag
h. Duct Tape
i. Disposal Containers
(1) Disposal bags
(2) Fiberboard druns
(3) Paperboard boxes
j. Sheet Plastic
(1) Pol yet hyl ene Sheet - General
(2) Polyethylene Sheet - Flanme Resi stant
(3) Pol yet hyl ene Sheet - Reinforced
k. Wetting Agent

(1) Anended Water
(2) Renoval encapsul ant

I. Strippable Coating

m Prefabricated Decontam nation Unit

n. Oher itens

0. Chenical encapsul ant

p. Chem cal encasenent nmterials

g. Material Safety Data Sheets (for all chenicals proposed)
Qualifications; G RE

A witten report providing evidence of qualifications for
personnel, facilities and equi pnent assigned to the work.

Trai ni ng Program
A copy of the witten project site-specific training naterial as
indicated in 29 CFR 1926, Section .1101 that will be used to train

onsite enpl oyees. The training docunent shall be signed by the
Contractor's Designated | H and Conpetent Person.
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Medi cal Requirenents.
Physician's witten opinion
Encapsul ants; G RE

Certificates stating that encapsul ants neet the applicable
speci fied performance requirenents.

SD- 06 Test Reports
Exposure Assessnent and Air Mnitoring; G RE

Initial exposure assessnents, negative exposure assessnments,
air-nonitoring results and docunentation

Local Exhaust Ventilation
Pressure differential recordings.
Li censes, Pernmits and Notifications; G RE
Li censes, pernits, and notifications.
SD-07 Certificates
Vacuum Filtrationand Ventil ati on Equi pnent.

Manufacturer's certifications showing conpliance with ANSI Z9.2
for:

a. Vacuuns.
b. Water filtration equi pnent.
c. Ventilation equipnent.

d. Oher equipnent required to contain airborne asbestos fibers.

1.5  QUALI FI CATI ONS
1.5.1 Witten Qualifications and O gani zati on Report

The Contractor shall furnish a witten qualifications and organi zation
report providing evidence of qualifications of the Contractor, Contractor's
Proj ect Supervisor, Designated Conpetent Person, supervisors and workers;
Desi gnated I H (person assigned to project and firm nane); independent
testing laboratory (including nane of firm principal, and anal ysts who
wi I | perform anal yses); all subcontractors to be used including di sposa
transportation and di sposal facility firns, subcontractor supervisors,
subcontractor workers; and any others assigned to perform asbestos

abat enment and support activities. The report shall include an organization
chart showi ng the Contractor's staff organization for this project by nane
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and title, chain of command and reporting relationship with al
subcontractors. The report shall be signed by the Contractor, the
Contractor's onsite project nanager, Designated Conpetent Person

Desi gnated I H, designated testing |aboratory and the principals of al

subcontractors to be used. The Contractor shall include the follow ng
statenment in the report: "By signing this report | certify that the
personnel | amresponsible for during the course of this project fully

understand the contents of 29 CFR 1926, Section .1101, 40 CFR 61, Subpart

M and the federal, state and |ocal requirenents specified in paragraph
SAFETY AND HEALTH PROGRAM AND PLANS for those asbestos abatement activities
that they will be involved in."

1.5.2 Speci fic Requirenents

The Contractor shall designate in witing, personnel neeting the follow ng
qgual i fications:

a. Designated Conpetent Person: The nane, address, tel ephone nunber,
and resune of the Contractor's Designated Conpetent Person shal
be provided. Evidence that the full-tinme Designated Conpetent
Person is qualified in accordance with 29 CFR 1926, Sections .32
and .1101, has EPA Mbdel Accreditation Plan (MAP)
"Contractor/Supervisor" training accreditation required by 40 CFR
763, Subpart E, Appendix C, licensed by the Texas Departnent of
Health (TDH) and is experienced in the admnistration and
supervi si on of asbestos abatenent projects, including exposure
assessnent and nonitoring, work practices, abatenent nethods,
protective neasures for personnel, setting up and inspecting
asbest os abatenent work areas, evaluating the integrity of
contai nment barriers, placenent and operation of |ocal exhaust
systens, ACM generated waste contai nnent and di sposal procedures,
decontanmi nation units installation and nmi nt enance requirenents,
site safety and health requirenents, notification of other
enpl oyees onsite, etc. The duties of the Conpetent Person shal
include the following: controlling entry to and exit fromthe
regul ated area; supervising any enpl oyee exposure nonitoring
required by 29 CFR 1926, Section .1101; ensuring that all
enpl oyees working within a regul ated area wear the appropriate
personal protective equipnent (PPE), are trained in the use of
appropriate nethods of exposure control, and use the hygiene
facilities and decontam nation procedures specified; and ensuring
that engineering controls in use are in proper operating
conditions and are functioning properly. The Designated Conpetent
Person shall be responsible for conpliance with applicable
federal, state and | ocal requirenents, the Contractor's Acci dent
Prevention Plan and Asbestos Hazard Abatenment Plan. The
Desi gnat ed Conpetent Person shall provide, and the Contractor
shal | submit, the "Contractor/Supervisor" course conpletion
certificate and the nost recent certificate for required refresher
training with the enployee "Certificate of Wrker Acknow edgnent”
required by this paragraph. The Contractor shall subnit evidence
that this person has a mninumof 2 years of on-the-job asbestos
abat enent experience rel evant to OSHA conpetent person
requirenents. The Designated Conpetent Person shall be onsite at
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all tinmes during the conduct of this project.

Project and Ot her Supervisors: The Contractor shall provide the
nane, address, tel ephone nunber, and resune of the Project
Supervi sor and ot her supervi sors who have responsibility to

i mpl ement the Accident Prevention Plan, including the Asbestos
Hazard Abatenent Plan and Activity Hazard Anal yses, the authority
to direct work perforned under this contract and verify
conpliance, and have EPA Mddel Accreditation Plan (MAP)
"Contractor/Supervisor" training accreditation required by 40 CFR
763, Subpart E, Appendix C. The Project Supervisor and other
supervi sors shall provide, and the Contractor shall submit, the
"Contractor/ Supervisor" course conpletion certificate and the nost
recent certificate for required refresher training with the

enpl oyee "Certificate of Wrker Acknow edgnent" required by this
par agraph and the TDH License. The Contractor shall submt

evi dence that the Project Supervisor has a m ninumof 2 years] of
on-t he-job ashestos abatenent experience relevant to project
supervi sor responsibilities and the other supervisors have a

m ni mum of 1 year on-the-job asbestos abatenent experience
conmensurate with the responsibilities they will have on this

proj ect.

Desi gnated Industrial Hygienist: The Contractor shall provide the
nane, address, tel ephone nunber, resune and other information
specified below for the Industrial Hygienist (IH selected to
prepare the Contractor's Asbestos Hazard Abatenent Plan, prepare
and performtraining, direct air nonitoring and assist the
Contractor's Conpetent Person in inplenenting and ensuring that
safety and health requirenents are conplied with during the
performance of all required work. The Designated IH shall be a
person who is board certified in the practice of industrial hygiene
as determ ned and docunented by the American Board of Industrial
Hygi ene (ABIH), has EPA Moddel Accreditation Plan (MAP)
"Contractor/Supervisor" training accreditation required by 40 CFR
763, Subpart E, Appendix C, and has a m ni nrum of 3 years of
conpr ehensi ve experience in planning and overseei ng asbestos
abatenent activities. The Designated IH shall provide, and the
Contractor shall subnmit, the "Contractor/Supervisor" course
conpletion certificate and the nost recent certificate for
required refresher training with the enployee "Certificate of
Wor ker Acknow edgnment” required by this paragraph. The Desi gnated
IH shall be conpletely independent fromthe Contractor according
to federal, state, or local regulations; that is, shall not be a
Contractor's enployee or be an enployee or principal of a firmin
a business relationship with the Contractor negating such
i ndependent status. A copy of the Designated IHs current valid
ABIH certification shall be included. The Designated |H shal
visit the site at least 1 tine per week for the duration of
asbestos activities and shall be available for energencies. In
addition, the Designated IH shall prepare, and the Contractor
shal | submit, the nane, address, telephone nunbers and resunes of
additional IH s and industrial hygiene technicians (IHT) who will
be assisting the Designated IHin perfornmng onsite tasks. |IHs
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and | HTs supporting the Designated IH shall have a nini mum of 2
years of practical onsite ashestos abatenent experience and have a
TDH | i cense for Project Manager. The formal reporting

rel ati onshi p between the Designated IH and the support |IHs and

| HTs, the Designated Conpetent Person, and the Contractor shall be
i ndi cat ed.

d. Asbestos Abatenent Wrkers: Asbestos abatenent workers shall neet
the requirenents contained in 29 CFR 1926, Section .1101, 40 CFR 61
Subpart M and other applicable federal, state and | oca
requirenents. Worker training docunentation shall be provided as
required on the "Certificate of Worrkers Acknow edgnment” in this
par agr aph

e. Wrker Training and Certification of Wrker Acknow edgnent:
Trai ni ng docunentation will be required for each enpl oyee who wll
perform OSHA Class |, Cass Il, Oass Ill, or Cass |V asbestos
abat enent operations. Such docunentation shall be submtted on a
Contractor generated formtitled "Certificate of Wrkers
Acknowl edgnent", to be conpleted for each enployee in the sane
format and containing the sane information as the exanpl e
certificate at the end of this section. Training course
conpletion certificates (initial and nost recent update refresher)
required by the informati on checked on the formshall be attached.

f. Physician: The Contractor shall provide the nane, nedica
qualifications, address, telephone nunber and resune of the
physician who will or has perforned the nedi cal exam nations and
eval uations of the persons who will conduct the asbestos abat enent
work tasks. The physician shall be currently licensed by the
state where the workers will be or have been exani ned, have
expertise in pneunoconiosis and shall be responsible for the
determ nati on of nedical surveillance protocols and for review of
exam nation/test results perforned in conpliance with 29 CFR 1926
Section . 1101 and paragraph MEDI CAL REQUI REMENTS. The physici an
shall be familiar with the site's hazards and the scope of this
proj ect.

g. First Ald and CPR Trai ned Persons: The nanes of at |east 2
persons who are currently trained in first aid and CPR by the
Anerican Red Cross or other approved agency shall be desi gnated
and shall be onsite at all times during site operations. They
shal |l be trained in universal precautions and the use of PPE as
descri bed in the Bl oodborne Pat hogens Standard of 29 CFR 1910,
Section .1030 and shall be included in the Contractor's Bl oodborne
Pat hogen Program These persons may perform other duties but
shal |l be inmmedi ately available to render first aid when needed. A
copy of each designated person's current valid First Aid and CPR
certificate shall be provided.

h. I ndependent Testing Laboratory: The Contractor shall provide the
nane, address and tel ephone nunber of the independent testing
| aboratory selected to performthe sanple anal yses and report the
results. The testing |laboratory shall be conpletely independent
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fromthe Contractor as recogni zed by federal, state or |oca
regul ations. Witten verification of the following criteria,
signed by the testing |aboratory principal and the Contractor,
shall be subnitted

(1) Phase contrast mcroscopy (PCM: The laboratory is fully
equi pped and proficient in conducting PCM of airborne sanpl es
usi ng the nethods specified by 29 CFR 1926, Section .1101, CSHA
met hod | D-160, the nobst current version of NI OSH Pub No. 84-100
Met hod 7400, and NI OSH Pub No. 84-100 Met hod 7402, transmi ssion

el ectron mcroscopy (TEM; the laboratory is currently judged
proficient (classified as acceptable) in counting airborne
asbest os sanpl es by PCM by successful participation in each of the
last 4 rounds in the American Industrial Hygi ene Associ ation

(Al HA) Proficiency Anal ytical Testing (PAT) Program the nanes of
the selected microscopists who will anal yze airborne sanpl es by
PCMw th verified docunentation of their proficiency to conduct
PCM anal yses by being judged proficient in counting sanples as
current participating analysts in the AlHA PAT Program and having
successfully conpl eted the Asbestos Sanpling and Anal ysis course
(NI CSH 582 or equivalent) with a copy of course conpletion
certificate provided; when the PCM analysis is to be conducted
onsite, docunentation shall be provided certifying that the onsite
anal yst neets the sanme requirenents.

(2) Polarized |ight mcroscopy (PLM: The laboratory is fully
equi pped and proficient in conducting PLM anal yses of suspect ACM
bul k sanples in accordance with 40 CFR 763, Subpart E, Appendix E
the | aboratory is currently accredited by N ST under the NVLAP for
bul k asbestos analysis and will use analysts (nanes shall be
provided) with denonstrated proficiency to conduct PLMto include
its application to the identification and quantification of
asbestos content.

(3) Transnission electron mcroscopy (TEM: The |aboratory is
fully equi pped and proficient in conducting TEM anal ysi s of

ai rborne sanpl es using the mandatory nethod specified by 40 CFR 763,
Subpart E, Appendix E, the laboratory is currently accredited by

NI ST under the NVLAP for airborne sanple anal ysis of asbestos by
TEM the | aboratory will use analysts (nanes shall be provided)

that are currently evaluated as conpetent with denonstrated
proficiency under the NI ST NVLAP for airborne sanpl e anal ysis of
asbestos by TEM

(4 PCMTEM The laboratory is fully equi pped and each anal yst
(nanme shall be provided) possesses denonstrated proficiency in
conducting PCM and TEM anal ysi s of airborne sanples using N OSH
Pub No. 84-100Met hod 7400 PCM and NI OSH Pub No. 84-100 Method 7402
(TEM confirnation of asbestos content of PCMresults) fromthe
sane filter.

i. Disposal Facility, Transporter: The Contractor shall provide

witten evidence that the landfill to be used is approved for
asbest os di sposal by the USEPA and state regulatory agencies.
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Copi es of signed agreenents between the Contractor (including
subcontractors and transporters) and the asbestos waste di sposa
facility to accept and di spose of all asbestos containing waste
generated during the performance of this contract shall be
provided. Qualifications shall be provided for each subcontractor
or transporter to be used, indicating previous experience in
transport and di sposal of asbestos waste to include all required
state and | ocal waste haul er requirenents for asbestos. The
Contractor and transporters shall neet the DOT requirenents of 49
CFR 171, 49 CFR 172, and 49 CFR 173 as well as registration
requirenents of 49 CFR 107 and other applicable state or |oca
requirenents. The disposal facility shall neet the requirenents
of 40 CFR 61, Sections .154 or .155, as required in 40 CFR 61
Section .150(b), and other applicable state or |ocal requirenents.

1.5.3 Federal, State or Local Citations on Previous Projects

The Contractor and all subcontractors shall submit a statenent, signed by
an officer of the conpany, containing a record of any citations issued by
Federal, State or local regulatory agencies relating to asbhestos activities
(including projects, dates, and resolutions); a list of penalties incurred
t hr ough non-conpliance with asbestos project specifications, including

i qui dat ed danages, overruns in scheduled tine Iimtations and resol utions;
and situations in which an asbestos-related contract has been term nated
(including projects, dates, and reasons for ternmnations). |If there are
none, a negative declaration signed by an officer of the conpany shall be
provi ded.

1.6 REGULATCRY REQUI REMENTS

In addition to detailed requirenments of this specification, work perforned
under this contract shall conply with EM 385-1-1, applicable federal

state, and |ocal |aws, ordinances, criteria, rules and regul ations
regardi ng handling, storing, transporting, and disposing of asbestos waste
materials. This includes, but is not linmted to, OSHA standards, 29 CFR
1926, especially Section .1101, 40 CFR 61, Subpart Mand 40 CFR 763.
Matters of interpretation of standards shall be submitted to the
appropriate adm nistrative agency for resolution before starting work.
VWhere the requirenents of this specification, applicable laws, criteria,
ordi nances, regulations, and referenced docunents vary, the nobst stringent
requi renents shall apply. The followi ng state and |ocal |aws, rules and
regul ati ons regardi ng denolition, renoval, encapsul ati on, construction
alteration, repair, naintenance, renovation, spill/enmergency cleanup
housekeepi ng, handling, storing, transporting and di sposi ng of asbestos
mat eri al apply: Texas Asbestos Health Protection Rul es

1.7 SAFETY AND HEALTH PROGRAM AND PLANS

The Contractor shall devel op and subnmit a witten conprehensive
site-specific Accident Prevention Plan at |east 30 days prior to the
preconstruction conference. The Accident Prevention Plan shall address
requi renents of EM 385-1-1, Appendix A, covering onsite work to be
perfornmed by the Contractor and subcontractors. The Accident Prevention
Pl an shall incorporate an Asbestos Hazard Abatenent Plan, and Activity
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Hazard Anal yses as separate appendices into 1 site specific Accident

Prevention Pl an docunent. Any portions of the Contractor's
and Health Programthat are referenced in the Accident Preve
e.g., respirator program hazard comruni cation program conf

overal |l Safety
ntion Pl an,
i ned space

entry program etc., shall be included as appendices to the Accident

Prevention Plan. The plan shall take into consideration al
asbest os abatenent work tasks identified in Table 1. The pl
prepared, signed (and seal ed, including certification nunbe
and dated by the Contractor's Designated |IH, Conpetent Perso
Super vi sor .

1.7.1 Asbest os Hazard Abatenment Pl an Appendi x

The Asbest os Hazard Abatenent Pl an appendi x to the Accident
shall include, but not be limted to, the foll ow ng:

a. The personal protective equi pnent to be used;

b. The |l ocation and description of regulated areas incl
and dirty areas, access tunnels, and decontam nation

t he indi vi dual
an shall be

r if required),
n, and Project

Preventi on Pl an

udi ng cl ean
unit (clean

room shower room equi pnent room storage areas such as | oad-out

unit);

c. Initial exposure assessnent in accordance with 29 CFR 1926,

Section .1101;
d. Level of supervision
e. Method of notification of other enployers at the wor
f. Abatenent nmethod to include containnment and contro
g. Interface of trades involved in the construction
h. Sequenci ng of asbestos rel ated work;

i. Storage and di sposal procedures and plan;

ksite;

pr ocedur es;

j. Type of wetting agent and asbestos encapsul ant to be used;

k. Location of |ocal exhaust equipnent;
I. Air nonitoring nethods (personal, environnental and
m Bul k sanpling and anal ytical nethods (if required);

n. A detailed description of the nmethod to be enpl oyed
control the spread of ACM wastes and ai rborne fiber

0. Fire and nedi cal energency response procedures;

cl earance);

in order to
concentrations;

p. The security procedures to be used for all regul ated areas.

1.7.2 Activity Hazard Anal yses Appendi x
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Activity Hazard Anal yses, for each mmjor phase of work, shall be subnmtted
and updated during the project. The Activity Hazard Anal yses fornmat shal
be in accordance with EM 385-1-1 (Figure 1-1). The analysis shall define
the activities to be perforned for a major phase of work, identify the
sequence of work, the specific hazards anticipated, and the control
neasures to be inplenented to elimnate or reduce each hazard to an
acceptable level. Wrk shall not proceed on that phase until the Activity
Hazard Anal yses has been accepted and a preparatory neeting has been
conducted by the Contractor to discuss its contents with everyone engaged
in the activities, including the onsite Government representatives. The
Activity Hazard Anal yses shall be continuously reviewed and, when
appropriate, nodified to address changing site conditions or operations.

1.8 PRECONSTRUCTI ON CONFERENCE AND ONSI TE SAFETY

The Contractor and the Contractor's Designated Conpetent Person, Project
Supervi sor, and Designated IH shall nmeet with the Contracting Oficer prior
to beginning work at a safety preconstruction conference to discuss the
details of the Contractor's submtted Accident Prevention Plan to include

t he Asbest os Hazard Abatenment Plan and Activity Hazard Anal yses appendi ces.
Deficiencies in the Accident Prevention Plan will be discussed and the

Acci dent Prevention Plan shall be revised to correct the deficiencies and
resubnitted for acceptance. Any changes required in the specification as a
result of the Accident Prevention Plan shall be identified specifically in
the plan to allow for free di scussion and acceptance by the Contracting
Oficer, prior to the start of work. Onsite work shall not begin until the
Acci dent Prevention Plan has been accepted. A copy of the witten Accident
Prevention Plan shall be maintained onsite. Changes and nodifications to

t he accepted Accident Prevention Plan shall be made with the know edge and
concurrence of the Designated IH the Project Supervisor, Designated
Conpetent Person, and the Contracting O ficer. Should any unforeseen
hazard becone evident during the perfornmance of the work, the Designated IH
shal |l bring such hazard to the attention of the Project Supervisor

Desi gnat ed Conpetent Person, and the Contracting O ficer, both verbally and
inwiting, for resolution as soon as possible. In the interim al
necessary action shall be taken by the Contractor to restore and naintain
safe working conditions in order to safeguard onsite personnel, visitors,
the public, and the environnent. Once accepted by the Contracting Oficer
t he Accident Prevention Plan, including the Asbestos Hazard Abatenent Pl an

and Activity Hazard Analyses will be enforced as if an addition to the
contract. Disregarding the provisions of this contract or the accepted
Accident Prevention Plan will be cause for stopping of work, at the

di scretion of the Contracting Oficer, until the matter has been rectified.
1.9 SECURITY

Fenced and | ocked security area shall be provided for each regul ated area.
A |l og book shall be kept docunenting entry into and out of the regul ated
area. Entry into regulated areas shall only be by personnel authorized by
the Contractor and the Contracting O ficer. Personnel authorized to enter
regul ated areas shall be trained, be nedically eval uated, and wear the
requi red personal protective equipment for the specific regulated area to
be entered.
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1.10 MEDI CAL REQUI REMENTS
Medi cal requirenents shall conformto 29 CFR 1926, Section .1101.
1.10.1 Medi cal Exami nations

Bef ore bei ng exposed to airborne asbestos fibers, workers shall be provided
with a medical exam nation as required by 29 CFR 1926, Section .1101 and
other pertinent state or local requirenents. This requirenent shall have
been satisfied within the last 12 nonths. The same nedi cal exam nation
shal | be given on an annual basis to enpl oyees engaged in an occupation

i nvol vi ng asbestos and wi thin 30 cal endar days before or after the

term nation of enployment in such occupation. X-ray filns of asbestos

wor kers shall be identified to the consulting radi ol ogi st and nedi ca

record jackets shall be marked with the word "asbestos."

1.10.1.1 I nformati on Provided to the Physician

The Contractor shall provide the following infornmation in witing to the
exam ni ng physi ci an:

a. A copy of 29 CFR 1926, Section .1101 and Appendices D, E, G and |

b. A description of the affected enployee's duties as they relate to
t he enpl oyee' s exposure;

c. The enployee's representative exposure |evel or anticipated
exposure | evel

d. A description of any personal protective and respiratory equi pnent
used or to be used;

e. Information from previous nedical exan nations of the affected
enpl oyee that is not otherw se available to the exani ning
physi ci an.

1.10.1.2 Witten Medical Opinion

For each worker, a witten nedical opinion prepared and signed by a
i censed physician indicating the foll ow ng:

a. Summary of the results of the exami nation

b. The potential for an existing physiological condition that would
pl ace the enpl oyee at an increased risk of health inpairnent from
exposure to asbestos.

c. The ability of the individual to wear personal protective
equi pnent, including respirators, while perforning strenuous work
tasks under cold and/or heat stress conditions.

d. A statenent that the enpl oyee has been inforned of the results of

the exanination, provided with a copy of the results, infornmed of
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the increased risk of lung cancer attributable to the conbined
ef fect of snoking and asbestos exposure, and inforned of any
medi cal condition that nay result from asbestos exposure.

1.10.2 Medi cal and Exposure Records

Conpl ete and accurate records shall be mmintai ned of each enpl oyee's

nedi cal exam nations, medical records, and exposure data, as required by 29
CFR 1910, Section .1910.20 and 29 CFR 1926, Section .1101 for a period of 50
years after termnation of enploynent. Records of the required nedica
exam nati ons and exposure data shall be nmade avail able, for inspection and
copying, to the Assistant Secretary of Labor for Cccupational Safety and
Heal th (OSHA) or authorized representatives of the enployee and an

enpl oyee' s physi ci an upon request of the enpl oyee or forner enployee. A
copy of the required nedical certification for each enpl oyee shall be

mai ntai ned on file at the worksite for review, as requested by the
Contracting O ficer or the representatives.

1.11  TRAI NI NG PROGRAM
1.11.1 CGeneral Training Requirenents

The Contractor shall establish a training programas specified by EPA Mde
Accreditation Plan (MAP), training requirenents at 40 CFR 763, Subpart E
Appendi x C, the State of Texas regulation no. 25 TAC 289. 141 - 289. 156,
OCSHA requirenents at 29 CFR 1926, Section .1101(k)(9), and this
specification. Contractor enployees shall conplete the required training
for the type of work they are to performand such training shall be
docunented and provided to the Contracting Officer as specified in

par agr aph QUALI FI CATI ONS

1.11.2 Project Specific Training
Prior to commencenment of work, each worker shall be instructed by the
Contractor's Designated |H and Conpetent Person in the follow ng project

specific training:

a. The hazards and health effects of the specific types of ACMto be
abat ed;

b. The content and requirenents of the Contractor's Accident
Prevention Plan to include the Asbestos Hazard Abatenent Plan and
Activity Hazard Anal yses and site-specific safety and health
precauti ons;

c. Hazard Communi cation Program

d. Hands-on training for each asbestos abatenent technique to be
enpl oyed;

e. Heat and/or cold stress nonitoring specific to this project;

f. Ar nonitoring program and procedures;
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g. Medical surveillance to include nedical and exposure
recor d- keepi ng procedures;

h. The association of cigarette snoke and asbestos-rel ated di sease;
i. Security procedures;

j. Specific work practice controls and engi neering controls required
for each dass of work in accordance with 29 CFR 1926, Section
. 1101.

1.12 RESPI RATORY PROTECTI ON PROGRAM

The Contractor's Designated IH shall establish in witing, and inplenent a
respiratory protection programin accordance with 29 CFR 1926, Section
.1101, 29 CFR 1910, Section .134, ANSI Z788.2, CA G7, CGCA G 7.1 . The
Contractor's Designated |H shall establish mnimumrespiratory protection
requi renents based on nmeasured or anticipated | evels of airborne asbestos
fi ber concentrations encountered during the performance of the ashestos
abatenment work. The Contractor's respiratory protection program shal

i nclude, but not be limted to, the follow ng el enents:

a. The conpany policy, used for the assignnent of individua
responsibility, accountability, and inplenentation of the
respiratory protection program

b. The standard operating procedures covering the selection and use
of respirators. Respiratory selection shall be determ ned by the
hazard to which the worker is exposed.

c. Medical evaluation of each user to verify that the worker nmay be
assigned to an activity where respiratory protection is required.

d. Training in the proper use and limtations of respirators.

e. Respirator fit-testing, i.e., quantitative, qualitative and
i ndi vidual functional fit checks.

f. Regular cleaning and di sinfection of respirators.

g. Routine inspection of respirators during cleaning and after each
use when designated for energency use

h. Storage of respirators in convenient, clean, and sanitary
| ocati ons.

i. Surveillance of regulated area conditions and degree of enployee
exposure (e.g., through air nonitoring).

j. Regular evaluation of the continued effectiveness of the
respiratory protection program

k. Recognition and procedures for the resol ution of special problens
as they affect respirator use (e.g., no facial hair that cones
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between the respirator face piece and face or interferes with
val ve function; prescription eye wear usage; contact |enses usage;
etc.).

I. Proper training in putting on and renoving respirators.
1.12.1 Respiratory Fit Testing

A qualitative or quantitative fit test conformng to 29 CFR 1926, Section
1101, Appendi x C shall be conducted by the Contractor's Designated IH for
each Contractor worker required to wear a respirator, and for the
Contracting O ficer and authorized visitors who enter a regul ated area
where respirators are required to be worn. A respirator fit test shall be
perfornmed for each worker wearing a negative-pressure respirator prior to
initially wearing a respirator on this project and every 6 nonths
thereafter. The qualitative fit tests may be used only for testing the fit
of half-mask respirators where they are permtted to be worn, or of
full-facepiece air purifying respirators where they are worn at |evels at
whi ch hal f-facepiece air purifying respirators are permtted. |If physica
changes develop that will affect the fit, a newfit test for the worker
shal |l be perforned. Functional fit checks shall be perforned by enpl oyees
each tine a respirator is put on and in accordance with the manufacturer's
reconmendat i on.

1.12.2 Respirator Sel ection and Use Requirenents

The Contractor shall provide respirators, and ensure that they are used as
required by 29 CFR 1926, Section .1101 and in accordance with the

manuf acturer's recommendati ons. Respirators shall be jointly approved by
the Mne Safety and Health Administration and the National Institute for
Cccupational Safety and Health (MBHA/ NICSH), or by NI OSH, under the

provi sions of 42 CFR 84, for use in environments containing airborne
asbestos fibers. Personnel who handle ACM enter regul ated areas that
require the wearing of a respirator, or who are ot herw se carryi ng out
abatenment activities that require the wearing of a respirator, shall be
provided with approved respirators that are fully protective of the worker
at the neasured or anticipated airborne asbestos concentration level to be
encountered. For air-purifying respirators, the particulate filter portion
of the cartridges or canister approved for use in airborne asbestos
environnents shall be high-efficiency particulate air (HEPA). The initia
respirator selection and the decisions regarding the upgradi ng or
downgr adi ng of respirator type shall be made by the Contractor's Designated
| H based on the neasured or anticipated airborne asbestos fiber
concentrations to be encountered. Reconmendations nade by the Contractor's
Desi gnated IH to downgrade respirator type shall be submtted in witing to
the Contracting Officer. The Contractor's Designated Conpetent Person in
consultation with the Designated IH shall have the authority to take

i medi ate action to upgrade or downgrade respiratory type when there is an
i medi ate danger to the health and safety of the wearer. Respirators shal
be used in the followi ng circunstances:

a. During all Cass | asbestos jobs.

b. During all dass Il work where the ACMis not renoved in a
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substantially intact state.

c. During all Cass Il and Il work which is not perforned using wet
met hods. Respirators need not be worn during renoval of ACM from
sl oped roofs when a negative exposure assessnent has been made and
ACMis renoved in an intact state.

d. During all Cass Il and Il asbestos jobs where the Contractor
does not produce a negative exposure assessnent.

e. During all Cass IIl jobs where TSI or surfacing ACMis being
di st ur bed.

f. During all Odass IV wrk performed within regul ated areas where
enpl oyees performng other work are required to wear respirators.

g. During all work where enpl oyees are exposed above the PEL-TWA or
PEL- Excursion Limt.

h. In energencies
1.12.3 Class | Wrk

The Contractor shall provide: (1) atight-fitting, powered air purifying
respirator equipped with high efficiency filters, or (2) a full-facepiece
supplied air respirator operated in the pressure denand node, equi pped with
HEPA egress cartridges, or (3) an auxiliary positive pressure

sel f-contai ned breathing apparatus, for all enployees within the regul ated
area where Class | work is being perforned; provided that a negative
exposure assessnent has not been produced, and that the exposure |evel will
not exceed 1 f/cc as an 8-hour tinme weighted average. A full-facepiece
supplied air respirator, operated in the pressure demand node, equi pped
with an auxiliary positive pressure self-contained breathi ng apparatus
shal | be provided under such conditions, if the exposure assessnent

i ndi cates exposure | evels above 1 f/cc as an 8-hour tine wei ghted average.

1.12.4 Class Il and Il Wrk

The Contractor shall provide an air purifying respirator, other than a

di sposabl e respirator, equipped with high-efficiency filters whenever the
enpl oyee perforns Class Il and Il asbestos jobs where the Contractor does
not produce a negative exposure assessnent ; and Class Il jobs where TSI

or surfacing ACMis being disturbed.

1.12.5 Sani tation
Enpl oyees who wear respirators shall be permitted to | eave work areas to
wash their faces and respirator facepi eces whenever necessary to prevent
skin irritation associated with respirator use.

1.13 HAZARD COVMUNI CATI ON PROGRAM
A hazard conmuni cation program shall be established and inplenented in

accordance with 29 CFR 1926, Section .59. Material safety data sheets
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(MSDSs) shall be provided for all hazardous nmaterials brought onto the
worksite. One copy shall be provided to the Contracting Officer and 1 copy
shall be included in the Contractor's Hazard Comuni cati on Program

1.14 LI CENSES, PERM TS AND NOTI FI CATI ONS
1.14.1 CGeneral Legal Requirenents

Necessary |icenses, pernmts and notifications shall be obtained in
conjunction with the project's asbestos abatenment, transportation and

di sposal actions and tinely notification furnished of such actions as
required by federal, state, regional, and local authorities. The
Contractor shall notify the the Texas Departnent of Health and the
Contracting Oficer in witing, at least 10 working days prior to the
commencenent of work, in accordance with 40 CFR 61, Subpart M and state
and | ocal requirenents to include the nandatory "Notification of Denolition
and Renovation Record" formand other required notification docunents.
Notification shall be by Certified Mail, Return Receipt Requested. The
Contractor shall furnish copies of the receipts to the Contracting Oficer
inwiting, prior to the commencenent of work. Local fire departnent shal
be notified 3 days before fire-proofing material is renoved froma buil di ng
and the notice shall specify whether or not the material contains asbestos.
A copy of the rental conpany's witten acknow edgrment and agreenent shal
be provided as required by paragraph RENTAL EQUI PMENT. For |icenses,
permts, and notifications that the Contractor is responsible for

obt ai ning, the Contractor shall pay any associated fees or other costs

i ncurred.

1.14.2 Litigation and Notification

The Contractor shall notify the Contracting Officer if any of the follow ng
occur:

a. The Contractor or any of the subcontractors are served with notice
of violation of any law, regulation, permt or |license which
relates to this contract;

b. Proceedings are comenced which could | ead to revocation of
related pernits or licenses; pernmits, |licenses or other Governnent
aut hori zations relating to this contract are revoked;

c. VLitigation is commenced which would affect this contract;

d. The Contractor or any of the subcontractors becone aware that
their equipnent or facilities are not in conpliance or may fail to
comply in the future with applicable laws or regul ations.

1.15 PERSONAL PROTECTI VE EQUI PMENT

Three conplete sets of personal protective equi pnent shall be nade
available to the Contracting O ficer and authorized visitors for entry to
the regul ated area. Contracting Oficer and authorized visitors shall be
provided with training equivalent to that provided to Contractor enployees
in the selection, fitting, and use of the required personal protective
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equi pnment and the site safety and health requirenents. Contractor workers
shal |l be provided with personal protective clothing and equi pnent and the
Contractor shall ensure that it is worn properly. The Contractor's

Desi gnated | H and Desi gnat ed Conpetent Person shall select and approve al
the required personal protective clothing and equi pnent to be used.

1.15.1 Respirators

Respirators shall be in accordance with paragraph RESPI RATORY PROTECTI ON
PROGRAM

1.15.2 Whol e Body Protection

Per sonnel exposed to airborne concentrati ons of asbestos that exceed the
PELs, or for all OSHA Cl asses of work for which a required negative
exposure assessnent is not produced, shall be provided with whol e body
protection and such protection shall be worn properly. The Contractor's
Desi gnated I H and Conpetent Person shall select and approve the whol e body
protection to be used. The Conpetent Person shall exam ne work suits worn
by enpl oyees at | east once per work shift for rips or tears that nmay occur
during performance of work. Wien rips or tears are detected while an

enpl oyee is working, rips and tears shall be inmedi ately nmended, or the
work suit shall be imediately replaced. Disposable whole body protection
shal | be di sposed of as asbestos contam nated waste upon exiting fromthe
regul ated area. Reusable whol e body protection worn shall be either

di sposed of as asbestos contam nated waste upon exiting fromthe regul ated
area or be properly laundered in accordance with 29 CFR 1926, Section
.1101. Whol e body protection used for ashbestos abatenent shall not be
renoved fromthe worksite by a worker to be cleaned. Recommendations nade
by the Contractor's Designated |H to downgrade whol e body protection shal
be submitted in witing to the Contracting Officer. The Contractor's

Desi gnat ed Conpetent Person, in consultation with the Designated IH has
the authority to take i nmedi ate action to upgrade or downgrade whol e body
protection when there is an i nmedi ate danger to the health and safety of

t he wearer.

1.15.2.1 Coveralls

Di sposabl e-breat habl e coveralls with a zi pper front shall be provided.
Sl eeves shall be secured at the wists, and foot coverings secured at the
ankl es.

1.15.2.2 Under wear

Di sposabl e underwear shall be provided. |If reusable underwear are used,
they shall be di sposed of as asbestos contani nated waste or |aundered in
accordance with 29 CFR 1926, Section .1101. Asbestos abatenent workers
shal | not renpbve contani nated reusabl e underwear worn duri ng abatenent of
ACM fromthe site to be | aundered.

1.15.2.3 Work d ot hi ng

An addi tional coverall shall be provided when the abatenent and control
nmet hod enpl oyed does not provide for the exit fromthe regul ated area
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directly into an attached decontanination unit. Coth work clothes for
wear under the protective coverall, and foot coverings, shall be provided
when work is being conducted in | ow tenperature conditions. Coth work
cl othes shall be either disposed of as asbestos contam nated waste or
properly laundered in accordance with 29 CFR 1926, Section .1101

1.15.2. 4 d oves

A oves shall be provided to protect the hands. Where there is the
potential for hand injuries (i.e., scrapes, punctures, cuts, etc.) a
sui tabl e gl ove shall be provided and used.

1.15.2.5 Foot Coveri ngs

Cl oth socks shall be provided and worn next to the skin. Footwear, as
required by OSHA and EM 385-1-1, that is appropriate for safety and health
hazards in the area shall be worn. Rubber boots shall be used in noist or
wet areas. Reusable footwear renpbved fromthe regul ated area shall be

t hor oughl y decontami nated or disposed of as ACM waste. Disposable
protective foot covering shall be disposed of as ACMwaste. |f rubber
boots are not used, disposable foot covering shall be provided.

1.15.2.6 Head Coveri ng

Hood type di sposabl e head covering shall be provided. |In addition
protective head gear (hard hats) shall be provided as required. Hard hats
shall only be renoved fromthe regul ated area after being thoroughly
decont am nat ed.

1.15.2.7 Protective Eye War
Eye protection provided shall be in accordance with ANSI Z87. 1.
1.16 HYA ENE FACI LI TI ES AND PRACTI CES

The Contractor shall establish a decontanination area for the
decont ani nati on of enployees, material and equi pnent. The Contractor shal
ensure that enployees enter and exit the regul ated area through the
decont anmi nati on area.

1.16.1 Shower Facilities

Shower facilities, when provided, shall conply with 29 CFR 1910, Section
.141(d) (3).

1.16.2 3-Stage Decontani nation Area

A tenporary negative pressure decontanination unit that is adjacent and
attached in a |l eak-tight nanner to the regul ated area shall be provided as
described in applicable requlations. The decontanination unit shall have
an equi pnment room and a clean room separated by a shower that conplies with
29 CFR 1910, Section .141 (unless the Contractor can denonstrate that such
facilities are not feasible). Equipnment and surfaces of containers filled
with ACM shall be cleaned prior to renoving themfromthe equi pnent room or
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area. Surfaces of the equi pnent roomshall be wet wiped 2 tines after each
shift. WMaterials used for wet w ping shall be disposed of as asbestos
contam nated waste. Two separate | ockers shall be provided for each
asbestos worker, one in the equi pnent roomand one in the clean room Hot
wat er service may be secured fromthe building hot water system provided
backfl ow protection is installed by the Contractor at the point of
connection. Should sufficient hot water be unavail able, the Contractor
shall provide a mnimum 160 L electric water heater with m ni mumrecovery
rate of 80 L per hour and a tenperature controller for each showerhead.
The Contractor shall provide a mninumof 2 showers. |nstantaneous type
in-line water heater may be incorporated at each shower head in lieu of hot
wat er heater, upon approval by the Contracting Oficer. Flow and
tenperature controls shall be located within the shower and shall be

adj ustabl e by the user. The wastewater punp shall be sized for 1.25 tines
t he showerhead flowrate at a pressure head sufficient to satisfy the
filter head | oss and discharge line | osses. The punp shall supply a
mnimm11l.6 L/'s flowwth 10.7 m of pressure head. Used shower water
shall be collected and filtered to renpve asbestos contanmination. Filters
and residue shall be disposed of as asbestos contam nated materi al

Filtered water shall be discharged to the sanitary system \astewater
filters shall be installed in series with the first stage pore size of 20
m crons and the second stage pore size of 5 microns. The floor of the
decontani nation unit's clean roomshall be kept dry and clean at all tines.
Water fromthe shower shall not be allowed to wet the floor in the clean
room Surfaces of the clean roomand shower shall be wet-w ped 2 tines
after each shift change with a disinfectant solution. Proper housekeeping
and hygi ene requirenments shall be nmintained. Soap and towels shall be
provi ded for showering, washing and drying. Any cloth towels provided
shal | be di sposed of as ACM waste or shall be | aundered in accordance with
29 CFR 1926, Section .1101.

1.16.3 Load- Cut Unit

A tenporary load-out unit that is adjacent and connected to the regul ated
area and access tunnel shall be provided . Uilization of prefabricated
units shall have prior approval of the Contracting Officer. The |oad-out
unit shall be attached in a | eak-tight nanner to each regul ated area.
Surfaces of the load-out unit and access tunnel shall be adequately
wet-wi ped 2 tinmes after each shift change. WMaterials used for wet w ping
shal | be di sposed of as asbestos contam nated waste.

1.16.4 Singl e Stage Decontani nation Area

A decontam nati on area (equi pnent roonfarea) shall be provided for O ass |
work involving less than 7.5 m or 0.9 square neters of TSI or surfacing
ACM and for Cass Il and Cass Il ashestos work operati ons where
exposures exceed the PELs or where there is no negative exposure assessment
produced before the operation. The equi pnent roomor area shall be

adj acent to the regulated area for the decontani nation of enpl oyees,
material, and their equiprment which is contam nated with asbestos. The
equi pment room or area shall consist of an area covered by an inperneable
drop cloth on the floor or horizontal working surface. The area nust be of
sufficient size to accommpdate cl eani ng of equi pnent and renpvi ng persona
protective equi pment w t hout spreadi ng contam nation beyond the area.
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Surfaces of the equi pnent roomshall be wet wiped 2 tines after each shift.
Materials used for wet w ping shall be di sposed of as ashestos
cont am nat ed waste.

1.16.5 Decont am nation Requirenents for Class IV Wrk

The Contractor shall ensure that enpl oyees perfornmng Class |V work within
a regul ated area conply with the hygi ene practice required of enployees
perform ng work which has a higher classification within that regul ated
area, or the Contractor shall provide alternate decontani nation area
facilities for enployees cleaning up debris and naterial which is TSI or
surfaci ng ACM

1.16.6 Decontam nation Area Entry Procedures

The Contractor shall ensure that enpl oyees entering the decontam nation
area through the clean roomor clean area

a. Renove street clothing in the clean roomor clean area and deposit
it in |ockers.

b. Put on protective clothing and respiratory protection before
| eaving the clean roomor clean area

c. Pass through the equipnent roomto enter the regul ated area.
1.16.7 Decont ami nation Area Exit Procedures
The Contractor shall ensure that the followi ng procedures are foll owed:

a. Before leaving the regulated area, respirators shall be worn while
enpl oyees renove all gross contam nation and debris fromtheir
wor k cl ot hing using a HEPA vacuum

b. Enployees shall renove their protective clothing in the equi pnent
room and deposit the clothing in | abel ed i nperneabl e bags or
contai ners for disposal and/or |aundering.

c. Enployees shall not renove their respirators in the equi pnent room

d. Enpl oyees shall shower prior to entering the clean room |If a
shower has not been | ocated between the equi pnent room and the
clean roomor the work is performed outdoors, the Contractor shal
ensure that enpl oyees engaged in Class | asbestos jobs: a) Renobve
asbestos contami nation fromtheir work suits in the equi pment room
or decontani nation area using a HEPA vacuum before proceeding to a
shower that is not adjacent to the work area; or b) Renobve their
contami nated work suits in the equi pment room w thout cleaning
worksuits, and proceed to a shower that is not adjacent to the
wor k ar ea.

e. After showering, enployees shall enter the clean room before
changing into street clothes.
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1.16.8 Lunch Areas

The Contractor shall provide lunch areas in which the airborne
concentrations of asbestos are below 0.01 f/cc.

1.16.9 Snoki ng

Smoking, if allowed by the Contractor, shall only be permitted in
desi gnat ed areas approved by the Contracting O ficer

1.17 REGULATED AREAS

Al dass I, Il, and Il asbestos work shall be conducted wi thin regul at ed
areas. The regulated area shall be denmarcated to minimze the nunber of
persons within the area and to protect persons outside the area from
exposure to airborne ashestos. \Where critical barriers or negative
pressure encl osures are used, they shall demarcate the regul ated area.
Access to regul ated areas shall be Iinmted to authorized persons. The
Contractor shall control access to regul ated areas, ensure that only

aut hori zed personnel enter, and verify that Contractor required nedica
surveillance, training and respiratory protection programrequirenents are
nmet prior to allow ng entrance.

1.18 WARNI NG SI GNS AND TAPE

Warni ng signs and tape printed bilingually in English and Spanish shall be
provi ded at the regul ated boundari es and entrances to regul ated areas. The
Contractor shall ensure that all personnel working in areas contiguous to
regul ated areas conprehend the warning signs. Signs shall be located to
al | ow personnel to read the signs and take the necessary protective steps
required before entering the area. Warning signs, shall be in vertica
format conforming to 29 CFR 1910 and 29 CFR 1926, Section .1101, a m ni mum
of 500 by 350 mm, and displaying the followi ng | egend in the | ower panel

DANCER
ASBESTOS
CANCER AND LUNG DI SEASE HAZARD
AUTHORI ZED PERSONNEL ONLY
RESPI RATORS AND PROTECTI VE CLOTHI NG ARE REQUI RED I N THI S AREA

Spaci ng between lines shall be at |east equal to the height of the upper of
any two lines. Warning tape shall be provided. Decontam nation unit
si gnage shall be as shown and descri bed above.

1.19 WARNI NG LABELS

Warni ng | abels shall be affixed to all asbestos disposal containers used to
contai n asbestos materials, scrap, waste debris, and other products

contam nated with asbestos. Containers with preprinted warning | abels
conforming to requirenents are acceptable. Warning |labels shall conform
to 29 CFR 1926, Section .1101 and shall be of sufficient size to be clearly
| egi bl e displaying the foll owi ng | egend:

DANCER
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CONTAI NS ASBESTOS FI BERS
AVO D CREATI NG DUST
CANCER AND LUNG DI SEASE HAZARD

1.20 LOCAL EXHAUST VENTI LATI ON

Local exhaust ventilation units shall conformto ANSI Z9.2 and 29 CFR 1926,
Section .1101. Filters on |ocal exhaust system equi pnent shall conformto
ANSI Z79.2 and UL 586. Filter shall be UL | abel ed.

1.21 TOALS

Vacuuns shall be |leak proof to the filter, equipped with HEPA filters, of
sufficient capacity and necessary capture velocity at the nozzle or nozzle
attachment to efficiently collect, transport and retain the ACM wast e
material. Power tools shall not be used to renmove ACM unl ess the tool is
equi pped with effective, integral HEPA filtered exhaust ventilation capture
and col | ection system or has otherw se been approved for use by the
Contracting Oficer. Residual asbestos shall be renpbved fromreusable
tools prior to storage and reuse. Reusable tools shall be thoroughly
decontani nated prior to being removed fromregul ated areas.

1.22 RENTAL EQUI PMENT

If rental equiprment is to be used, witten notification shall be provided
to the rental agency, concerning the intended use of the equipnent, the
possi bility of asbestos contam nation of the equi pmrent and the steps that
will be taken to decontani nate such equiprment. A witten acceptance of the
terms of the Contractor's notification shall be obtained fromthe renta
agency.

1.23 AR MONI TORI NG EQUI PMENT

The Contractor's Designated IH shall approve air nonitoring equi pnent to be
used to collect sanples. The equi pnent shall include, but shall not be
limted to:

a. High-volune sanpling punps that can be calibrated and operated at
a constant airflowup to 16 liters per minute when equipped with a
sanpling train of tubing and filter cassette.

b. Lowvolune, battery powered, body-attachable, portable persona
punps that can be calibrated to a constant airflow up to
approximately 3.5 liters per mnute when equi pped with a sanpling
train of tubing and filter cassette, and a self-contained
rechar geabl e power pack capabl e of sustaining the calibrated fl ow
rate for a mininmumof 10 hours. The punps shall al so be equi pped
with an automatic flow control unit which shall maintain a
constant flow, even as filter resistance increases due to
accunul ation of fiber and debris on the filter surface.

c. Single use standard 25 nmm di aneter cassette, open face, 0.8 nicron

pore size, mixed cellulose ester nenbrane filters and cassettes
with 50 nmel ectrically conductive extension cow, and shrink
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bands, to be used with Iow flow punps in accordance with 29 CFR
1926, Section .1101 for personal air sanpling.

d. Single use standard 25 nmm di aneter cassette, open face, 0.45
m cron pore size, mxed cellulose ester nenbrane filters and
cassettes with 50 mmelectrically conductive cow, and shrink
bands, to be used with high fl ow punps when conducti ng
environnental area sanpling using NIOSH Pub No. 84-100 Methods
7400 and 7402.

e. Appropriate plastic tubing to connect the air sanpling punp to the
selected filter cassette.

f. A flowcalibrator capable of calibration to within plus or mnus 2
percent of reading over a tenperature range of mnus 20 to plus 60
degrees C and traceable to a NI ST prinmary standard.

1.24 EXPENDABLE SUPPLI ES

1.24.1 d ovebag
d ovebags shall be provided as described in 29 CFR 1926, Section .1101
The gl ovebag assenbly shall be 0.15 mm thick plastic, prefabricated and
seanl ess at the bottom with preprinted OSHA warni ng | abel

1.24.2 Duct Tape

I ndustrial grade duct tape of appropriate w dths suitable for bondi ng sheet
pl astic and di sposal container shall be provided.

1.24.3 Di sposal Contai ners
Leak-tight (defined as solids, liquids, or dust that cannot escape or spil
out) disposal containers shall be provided for ACMwastes as required by 29
CFR 1926 Section .1101 .

1.24. 4 Di sposal Bags

Leak-tight bags, 0.15 mm thick, shall be provided for placenent of
asbest os generat ed waste.

1.24.5 Sheet Plastic
Sheet plastic shall be polyethylene of 0.15 mm m ni nrumthickness and shal
be provided in the | argest sheet size necessary to mninize seans ,as
i ndi cated on the project drawings. Filmshall be [frosted and conformto
ASTM D 4397, except as specified bel ow

1.24.5.1 FI amre Resi st ant
Where a potential for fire exists, flanme-resistant sheets shall be

provided. Filmshall be frosted] and shall conformto the requirenents of
NFPA 701.
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1.24.5.2 Rei nf or ced

Rei nf orced sheets shall be provided where high skin strength is required,
such as where it constitutes the only barrier between the regul ated area
and the outdoor environnent. The sheet stock shall consist of translucent,
nyl on-rei nforced or woven-pol yet hyl ene thread | am nated between 2 | ayers of
polyethylene film Filmshall neet flane resistant standards of NFPA 701

1.24.6 Anmended Wat er
Amended water shall neet the requirements of ASTM D 1331
1.24.7 Masti ¢ Renovi ng Sol vent

Mastic renmovi ng sol vent shall be nonfl anmabl e and shall not contain
net hyl ene chl oride, glycol ether, or hal ogenated hydrocarbons. Solvents
used onsite shall have a flash point greater than 60 degrees C.

1.24.8 Leak-ti ght Wapping

Two layers of 0.15 nm mininumthick polyethyl ene sheet stock shall be used
for the contai nnent of renpbved asbestos-containi ng conponents or materials

such as reactor vessels, large tanks, boilers, insulated pipe segnents and

other materials too large to be placed in disposal bags. Upon placenent of
t he ACM conponent or material, each layer shall be individually |eak-tight

seal ed with duct tape.

1.24.9 Vi ewi ng | nspection W ndow

Where feasible, a mnimumof 1 clear, 3 mm thick, acrylic sheet, 450 by
610 mm, shall be installed as a view ng inspection wi ndow at eye | evel on
a wall in each containment enclosure. The wi ndows shall be seal ed

| eak-tight with industrial grade duct tape.

1.24.10 Wetting Agents

Renoval encapsul ant (a penetrating encapsul ant) shall be provi ded when
conducting renoval abatement activities that require a |onger renoval tine
or are subject to rapid evaporation of anended water. The renoval
encapsul ant shall be capable of wetting the ACM and retarding fiber rel ease
during di sturbance of the ACM greater than or equal to that provided by
anended water. Performance requirenents for penetrating encapsul ants are
speci fied in paragraph ENCAPSULANTS.

1.24.11 Strippabl e Coating
Strippable coating in aerosol cans shall be used to adhere to surfaces and
to be renmoved cleanly by stripping, at the conpletion of work. This work
shall only be done in well ventilated areas.

1.25 M SCELLANEQUS | TEMS
A sufficient quantity of other itens, such as, but not limted to:

scrapers, brushes, broons, staple guns, tarpaulins, shovels, rubber
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squeegees, dust pans, other tools, scaffolding, staging, enclosed chutes,
wooden | adders, |unber necessary for the construction of containnments, UL
approved temporary electrical equipnent, material and cords, ground fault
circuit interrupters, water hoses of sufficient length, fire extinguishers,
first aid kits, portable toilets, |ogbooks, |log forns, markers with

i ndelible ink, spray paint in bright color to mark areas, project boundary
fencing, etc., shall be provided.

PART 2 PRODUCTS

2.1 ENCAPSULANTS
Encapsul ants shall conformto USEPA requirenments, shall contain no toxic or
hazar dous substances and no sol vent and shall neet the follow ng

requi renents:

ALL ENCAPSULANTS

Requi r errent Test Standard
Fl ane Spread - 25, ASTM E 84
Snmoke Eni ssion - 50
Conbustion Toxicity Univ. of Pittsburgh Protoco
Zero Mortality
Li fe Expectancy, 20 yrs ASTM C 732
Accel erat ed Agi ng Test
Perneability, Mn. 23 ng per ASTM E 96

Pa- sec-square m

Addi tional Requirements for Bridgi ng Encapsul ant

Requi r errent Test Standard
Cohesi on/ Adhesi on Test, ASTM E 736
730 N'm
Fire Resistance, Negligible ASTM E 119

affect on fire resistance

rating over 3 hour test (Cassified
by UL for use over fibrous and
cenentitious sprayed fireproofing)

| npact Resi stance, Mn. ASTM D 2794
4.7 N-m (Gardner |npact Test)
Flexibility, no rupture or ASTM D 522

cracki ng (Mandrel Bend Test)

Addi tional Requirenents for Penetrating Encapsul ant

Requi r erent Test Standard
Cohesi on/ Adhesi on Test, ASTM E 736
730 N'm
Fire Resistance, Negligible ASTM E 119

affect on fire resistance
rating over 3 hour test (Cassified
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ALL ENCAPSULANTS

Requi r errent Test Standard
by UL for use over fibrous and
cenentitious sprayed fireproofing)

| npact Resi stance, Mn. ASTM D 2794
4.7 N-m (Gardner |npact Test)
Flexibility, no rupture or ASTM D 522

cracki ng (Mandrel Bend Test)
Addi tional Requirements for Lockdown Encapsul ant
Requi r errent Test Standard

Fire Resistance, Negligible ASTM E 119
affect on fire resistance
rating over 3 hour test (Tested
with fireproofing over encapsul ant
applied directly to steel nenber)
Bond Strength, 1.5 kN'm ASTM E 736
(Tests conpatibility with
cenentitious and fibrous
fireproofing)

2.2 ENCASEMENT PRODUCTS

Encasenent shall consist of prinmary cellular polyner coat, polyner finish
coat, and any other finish coat as approved by the Contracting O ficer

2.3 RECYCLABLE MATERI ALS

The Contractor shall conply with EPA requirenents in accordance with
Section 01670 RECYCLED / RECOVERED MATERI ALS

PART 3 EXECUTI ON
3.1 GENERAL REQUI REMENTS

Asbest os abatenment work tasks shall be perforned as shown on the detail ed
pl ans and draw ngs, as sumari zed i n paragraph DESCRI PTI ON OF WORK and

i ncluding Table 1 and the Contractor's Accident Prevention Plan, Asbestos
Hazard Abatenment Plan, and the Activity Hazard Anal yses. The Contractor
shal | use the engineering controls and work practices required in 29 CFR
1926, Section .1101(g) in all operations regardless of the |evels of
exposure. Personnel shall wear and utilize protective clothing and

equi pnment as specified. The Contractor shall not permt eating, snoking,
drinki ng, chewi ng or applying cosnetics in the regulated area. Al hot
work (burning, cutting, welding, etc.) shall be conducted under controlled
conditions in conformance with 29 CFR 1926, Section .352, Fire Prevention
Personnel of other trades, not engaged in asbestos abatenment activities,
shal |l not be exposed at any tine to airborne concentrations of ashestos
unless all the adm nistrative and personal protective provisions of the
Contractor's Accident Prevention Plan are conplied with. Power to the
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regul ated area shall be | ocked-out and tagged in accordance with 29 CFR 1910,
and tenporary electrical service with ground fault circuit interrupters
shal | be provided as needed. Tenporary electrical service shall be

di sconnect ed when necessary for wet renoval. The Contractor shall stop
abatenment work in the regulated area i nmedi ately when the airborne tota
fiber concentration: (1) equals or exceeds 0.01 f/cc, or the pre-abatenent
concentration, whichever is greater, outside the regulated area; or (2)
equal s or exceeds 1.0 f/cc inside the regulated area. The Contractor shal
correct the condition to the satisfaction of the Contracting Oficer

i ncludi ng visual inspection and air sanpling. W rk shall resune only upon
notification by the Contracting Officer. Corrective actions shall be
docunent ed.

3.2 PROTECTI ON OF ADJACENT WORK OR AREAS TO REMAI N

Asbest os abatenment shall be perforned w thout damage to or contam nation of
adj acent work or area. Where such work or area is damaged or contani nated,
as verified by the Contracting Oficer using visual inspection or sanple
analysis, it shall be restored to its original condition or decontani nated
by the Contractor at no expense to the Governnent, as deened appropriate by
the Contracting Officer. This includes inadvertent spill of dirt, dust or
debris in which it is reasonable to conclude that asbestos nay exist. When
these spills occur, work shall stop in all effected areas i medi ately and
the spill shall be cleaned. When satisfactory visual inspection and air
sanpling analysis results are obtai ned and have been eval uated by the
Contractor's Designated IH and the Contracting Oficer, work shall proceed.

3.3 OBJECTS
3.3.1 Rermoval of Mbile Objects

Mobi | e objects, furniture, and equi pnent will be renmoved fromthe area of
wor k by the Governnent before asbestos abatenment work begins.

3.3.2 Stationary Objects

Stationary objects, furniture, and equiprment shall renmain in place and
shal | be precl eaned usi ng HEPA vacuum fol | oned by adequate wet wi ping.
Stationary objects and furnishings shall be covered with 2 | ayers of

pol yet hyl ene and edges seal ed with duct tape.

3.4 BUI LDI NG VENTI LATI ON SYSTEM AND CRI TI CAL BARRI ERS

Buil ding ventilating systens supplying air into or returning air out of a
regul ated area shall be shut down and isolated by | ockable switch or other
positive means in accordance with 29 CFR 1910, Section .147. Air-tight
critical barriers shall be installed on building ventilating openings

| ocated inside the regulated area that supply or return air fromthe

buil ding ventilation systemor serve to exhaust air fromthe building. The
critical barriers shall consist of 2 layers of polyethylene. Edges to
wal |, ceiling and fl oor surfaces shall be sealed with industrial grade duct
tape. Critical barriers shall be installed in accordance with applicable
regul ations. .
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3.5 PRECLEANI NG

Hori zontal surfaces shall be cleaned by HEPA vacuum and adequately wet w ped
prior to establishnent of containment.

3.6 METHODS OF COWVPLI ANCE
3.6.1 Mandat ed Practices

The Contractor shall enploy proper handling procedures in accordance wth
29 CFR 1926 and 40 CFR 61, Subpart M and the specified requirements. The
speci fic abatenent techniques and itens identified shall be detailed in the
Contractor's Asbestos Hazard Abatenent Plan including, but not limted to,
details of construction materials, equipnent, and handling procedures. The
Contractor shall use the followi ng engineering controls and work practices
in all operations, regardless of the | evels of exposure:

a. Vacuum cl eaners equi pped with HEPA filters to collect debris and
dust contai ni ng ACM

b. Wet nmethods or wetting agents to control enployee exposures during
asbestos handling, mxing, renoval, cutting, application, and
cl eanup; except where it can be denonstrated that the use of wet
nmet hods i s unfeasible due to, for exanple, the creation of
el ectrical hazards, equipnent nmal function, and in roofing.

c. Prompt clean-up and disposalin | eak-tight containers of wastes and
debris contam nated with asbest os.

d. Inspection and repair of polyethylene in work and high traffic
ar eas.

e. Ceaning of equipnent and surfaces of containers filled with ACM
prior to renoving them fromthe equi pnent room or area.

3.6.2 Control Methods

The Contractor shall use the follow ng control methods to conmply with the
PELs:

a. Local exhaust ventilation equipped with HEPA filter dust
col l ection systens;

b. Enclosure or isolation of processes produci ng asbestos dust;

c. Ventilation of the regulated area to nove contaninated air away
fromthe breathing zone of enployees and toward a filtration or
col l ection device equipped with a HEPA filter

d. Use of other work practices and engi neering controls;

e. Were the feasible engineering and work practice controls

descri bed above are not sufficient to reduce enpl oyee exposure to
or below the PELs, the Contractor shall use themto reduce
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enpl oyee exposure to the | owest |evels attainable by these
controls and shall supplenent them by the use of respiratory
protection that conplies with paragraph, RESPI RATORY PROTECTI ON
PROGRAM

3.6.3 Unaccept abl e Practi ces

The foll owing work practices and engi neering controls shall not be used for
work related to asbestos or for work which disturbs ACM regardl ess of
neasured | evel s of asbestos exposure or the results of initial exposure
assessnents:

a. High-speed abrasive disc saws that are not equi pped with point of
cut ventilator or enclosures with HEPA filtered exhaust air.

b. Conpressed air used to renpve asbestos, or materials containing
asbestos, unless the conpressed air is used in conjunction with an
encl osed ventilation system designed to capture the dust cloud
created by the conpressed air.

c. Dry sweeping, shoveling, or other dry clean-up of dust and debris
cont ai ni ng ACM

d. Enployee rotation as a neans of reducing enpl oyee exposure to
asbest os.

3.6.4 Class |l Wrk

In addition to the requirenents of paragraphs Mandated Practices and
Control Methods, the follow ng engi neering controls and work practices
shal | be used:

a. A Conpetent Person shall supervise the work

b. For indoor work, critical barriers shall be placed over al
openings to the regul ated area.

c. I nperneable dropcloths shall be placed on surfaces beneath all
renoval activity.

3.6.5 Specific Control Methods for Class Il Wrk

In addition to requirenments of paragraph Cass Il Wrk, Cass Il work shal
be performed using the foll ow ng nethods:

3.6.5.1 Vi nyl and Asphalt Flooring Materials

When renovi ng vinyl and asphalt flooring materials which contain ACM the
Contractor shall use the followi ng practices as shown in RESPONSE ACTI ON
DETAIL SHEET 56 60. Resilient sheeting shall be renoved by adequately wet
net hods. Tiles shall be renoved intact (if possible); wetting is not
required when tiles are heated and renpved intact. Flooring or its backing
shal | not be sanded. Scraping of residual adhesive and/or backing shall be
perfornmed using wet nethods. Mechanical chipping is prohibited unless
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perfornmed in a negative pressure enclosure. Dry sweeping is prohibited.
The Contractor shall use vacuuns equi pped with HEPA filter, disposable dust
bag, and nmetal floor tool (no brush) to clean floors.

3.6.6 Cl eani ng After Asbestos Renoval

After conpletion of all asbestos renpval work, surfaces from which ACM has
been renoved shall be wet w ped or sponged clean, or cleaned by sone

equi val ent method to renove all visible residue. Run-off water shall be
collected and filtered through a dual filtration system A first filter
shal |l be provided to renove fibers 20 mcronmeters and larger, and a fina
filter provided that renoves fibers 5 mcroneters and |larger. After the
gross anounts of asbestos have been renpbved fromevery surface, renaining
vi si bl e accunul ati ons of asbestos on floors shall be collected using

pl astic shovels, rubber squeegees, rubber dustpans, and HEPA vacuum
cleaners as appropriate to maintain the integrity of the regul ated area.

3.6.7 Class Il Asbestos Wrk Response Action Detail Sheets

The following Class Il Asbestos Wrk Response Action Detail Sheet is
specified on Table 1 for each individual work task to be perforned:

a. Vinyl or Vinyl Asbestos Tile Adhered to Concrete Fl oor System by
Asbest os- Cont ai ni ng Adhesive: See Sheet 56

b. Vinyl or Vinyl Asbestos Tile Adhered to Wod Fl oor System by
Asbest os Cont ai ni ng Adhesive: See Sheet 60

3.6.8 Seal ing Contaminated Itens Designated for D sposal

Contam nated architectural, nechanical, and electrical appurtenances such
as Venetian blinds, full height partitions, carpeting, duct work, pipes and
fittings, radiators, light fixtures, conduit panels, and other contam nated
itens designated for renoval shall be coated with an asbestos | ockdown
encapsul ant at the denolition site before being renmoved fromthe asbestos
control area. These itens shall be vacuuned prior to application of the

| ockdown encapsul ant. The asbestos | ockdown encapsul ant shall be tinted a
contrasting color and shall be spray applied by airless nethod.

Thor oughness of sealing operation shall be visually gauged by the extent of
col ored coating on exposed surfaces.

3.7 FI NAL CLEANI NG AND VI SUAL | NSPECTI ON

Upon conpl etion of abatenent, the regulated area shall be cl eaned by

col l ecting, packing, and storing all gross contam nation. A final cleaning
shal | be perfornmed usi ng HEPA vacuum and wet cl eaning of all exposed
surfaces and objects in the regul ated area. Upon conpl etion of the cleaning,
the Contractor shall conduct a visual pre-inspection of the cleaned area in
preparation for a final inspection before final air clearance nonitoring
and recl eaning, as necessary. Upon conpletion of the final cleaning, the
Contractor and the Contracting Oficer shall conduct a final visua

i nspection of the cleaned regulated area in accordance with ASTM E 1368 and
docunent the results on the Final O eaning and Visual |nspection as
specified on the SET-UP DETAIL SHEET 19. |If the Contracting Oficer
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rejects the clean regulated area as not neeting final cleaning

requi renents, the Contractor shall reclean as necessary and have a

foll owon inspection conducted with the Contracting Oficer. Recleaning
and followup reinspection shall be at the Contractor's expense.

3.8 LOCKDOVWN

Prior to renoval of plastic barriers and after clean-up of gross
contam nation and final visual inspection, a post renpval (| ockdown)
encapsul ant shall be spray applied to ceiling, walls, floors, and other
surfaces in the regul ated area.

3.9 EXPOSURE ASSESSMENT AND Al R MONI TORI NG
3.9.1 CGeneral Requirenents For Exposure

Exposure assessnent, air nonitoring and anal ysis of airborne concentration
of asbestos fibers shall be perforned in accordance with 29 CFR 1926,
Section .1101, the Contractor's air nonitoring plan, and as specified.
Personal exposure air nonitoring (collected at the breathing zone) that is
representative of the exposure of each enpl oyee who is assigned to work
within a regul ated area shall be perforned by the Contractor's Designated |H.
Breat hi ng zone sanples shall be taken for at |east 25 percent of the
workers in each shift, or a mninmumof 2, whichever is greater. Air
nonitoring results at the 95 percent confidence |evel shall be cal cul ated
as shown in Table 2 at the end of this section. The Contractor shal
provi de an onsite independent testing |laboratory with qualified anal ysts
and appropriate equi pnment to conduct sanple analyses of air sanples using
t he net hods prescribed in 29 CFR 1926, Section .1101, to include N OSH Pub
No. 84-100 Method 7400. Preabatenment and abatenent environnental air
noni toring shall be perforned by the Contractor's Designated IH Fina
cl earance environnental air nonitoring, shall be perforned by the
Contractor's Designated IH and Contracting Officer's IH  Environnmental and
final clearance air nonitoring shall be performed using NIl OSH Pub No. 84-100
Met hod 7400 (PCM with optional confirmation of results by the EPA TEM
Met hod specified in 40 CFR 763. For environnental and final clearance, air
noni toring shall be conducted at a sufficient velocity and duration to
establish the limt of detection of the method used at 0.005 f/cc.
Confirmati on of asbestos fiber concentrations (asbestos f/cc) from
environnental and final clearance sanples collected and anal yzed by N OSH
Pub No. 84-100 Method 7400 (total f/cc) may be conducted using TEMin
accordance with NI OSH Pub No. 84-100 Met hod 7402. Wen such confirmation
is conducted, it shall be fromthe sanme sanple filter used for the N OSH
Pub No. 84-100 Method 7400 PCM analysis. For all Contractor required
environnental or final clearance air nmonitoring, confirmation of asbestos
fi ber concentrations, using NI OSH Pub No. 84-100 Method 7402, shall be at
the Contractor's expense. Mnitoring may be duplicated by the Gover nnment
at the discretion of the Contracting Oficer. Results of breathing zone
sanpl es shall be posted at the job site and nade available to the
Contracting Oficer. The Contractor shall maintain a fiber concentration
inside a regulated area |l ess than or equal to 0.1 f/cc expressed as an 8
hour, tinme-weighted average (TWA) during the conduct of the asbestos
abatenment. |If fiber concentration rises above 0.1 f/cc, work procedures
shal |l be investigated with the Contracting Oficer to deterni ne the cause.
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At the discretion of the Contracting O ficer, fiber concentration may
exceed 0.1 f/cc but shall not exceed 1.0 f/cc expressed as an 8-hour TWA
The Contractor's workers shall not be exposed to an airborne fiber
concentration in excess of 1.0 f/cc, as averaged over a sanpling period of
30 minutes. Should either an environmental concentration of 1.0 f/cc
expressed as an 8-hour TWA or a personal excursion concentration of 1.0
f/cc expressed as a 30-minute sanple occur inside a regulated work area,
the Contractor shall stop work imrediately, notify the Contracting Oficer
and i npl enent additional engineering controls and work practice controls to
reduce airborne fiber levels below prescribed linmts in the work area.
Work shall not restart until authorized by the Contracting O ficer.

3.9.2 Initial Exposure Assessment

The Contractor's Designated |IH shall conduct an exposure assessnent

i mediately before or at the initiation of an asbestos abatenent operation
to ascertain expected exposures during that operation. The assessnent

shall be conpleted in tine to conply with the requirenents which are
triggered by exposure data or the lack of a negative exposure assessment,
and to provide information necessary to assure that all control systens

pl anned are appropriate for that operation. The assessnent shall take into
consi deration both the nmonitoring results and all observations, infornmation
or cal cul ations which indicate enpl oyee exposure to asbestos, including any
previous nmonitoring conducted in the workplace, or of the operations of the
Contractor which indicate the | evels of airborne asbestos likely to be
encountered on the job.

3.9.3 Negati ve Exposure Assessnent

The Contractor shall provide a negative exposure assessment for the
specific asbestos job which will be perforned. The negative exposure
assessment shall be provided within 5 days of the initiation of the project
and conformto the following criteria:

a. Objective Data: bjective data denpnstrating that the product or
mat eri al containing asbestos mnerals or the activity involving
such product or material cannot release airborne fibers in
concentrations exceeding the PEL-TWA and PEL-Excursion Linmt under
those work conditions having the greatest potential for releasing
asbest os.

b. Prior Asbestos Jobs: Were the Contractor has nonitored prior
asbestos jobs for the PEL and the PEL-Excursion Limt within 12
nmont hs of the current job, the nonitoring and anal ysis were
perfornmed in conpliance with asbestos standard in effect; the data
wer e obtai ned during work operations conducted under workpl ace
conditions closely resenbling the processes, type of material
control nethods, work practices, and environnmental conditions used
and prevailing in the Contractor's current operations; the
operations were conducted by enpl oyees whose training and
experience are no nore extensive than that of enployees perforning
the current job; and these data show that under the conditions
prevailing and which will prevail in the current workplace, there
is a high degree of certainty that the nonitoring covered exposure
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from enpl oyee exposures will not exceed the PEL-TWA and
PEL- Excursion Limt.

c. Initial Exposure Mnitoring: The results of initial exposure
noni toring of the current job, nade from breathing zone air
sanpl es that are representative of the 8-hour PEL-TWA and
30-mi nute short-term exposures of each enployee. The nonitoring
covered exposure from operations which are nost |ikely during the
performance of the entire asbestos job to result in exposures over
t he PELs.

3.9. 4 | ndependent Environnental Mbnitoring

The Governnent has retai ned an i ndependent air nmonitoring firmto perform
final clearance air nonitoring. The air nonitoring contractor has been
provi ded a copy of the contract that includes this abatenent work. The
abatenment contractor will provide the air nonitoring contractor with an
up-to-date copy of the accepted Asbestos Hazard Abatenent Pl an, Accident
Prevention Plan and pertinent detailed drawings. The air nonitoring
contractor is required to conply with the abatenent contractor's safety and
health requirenents. The abatenent contractor will coordinate all onsite
activities with the air nmonitoring contractor, the COR and other affected
parties as directed by the COR  The abatenment contractor will provide the
air nonitoring contractor with an up-to-date schedul e of abatenent
contractor work activities. The air monitoring contractor will coordinate
with the abatenent contractor and the COR during the performance Gover nnment
required air nonitoring. The abatenment contractor is responsible for
perform ng exposure assessnent and personal air nmonitoring of abatenent
contractor's work. The air nonitoring contractor is responsible for
perform ng these tasks for its enpl oyee.

3.9.5 Pr eabat enent Environnmental Air Mnitoring

Preabat ement environnental air nonitoring shall be established 1 day prior
to the masking and sealing operations for each regulated area to detern ne
background concentrati ons before abatenment work begins. As a m ninum
preabatement air sanples shall be collected using NI OSH Pub No. 84-100

Met hod 7400, PCM at these locations: outside the building; inside the
bui |l di ng, but outside the regul ated area perineter; and inside each

regul ated work area. One sanple shall be collected for every 185 square
nmeters of floor space. At |east 2 sanples shall be collected outside the
buil ding: at the exhaust of the HEPA unit; and downw nd fromthe abatenent
site. The PCM sanples shall be analyzed within 24 hours; and if any result
in fiber concentration greater than 0.01 f/cc, asbestos fiber concentration
shal |l be confirnmed using NI OSH Pub No. 84-100 Met hod 7402 (TEM.

3.9.6 Envi ronmental Air Mnitoring During Abatenent

Until an exposure assessnent is provided to the Contracting Oficer
environnental air nonitoring shall be conducted at |ocations and
frequencies that will accurately characterize any evol ving airborne
asbestos fiber concentrations. The assessnent shall denonstrate that the
product or material containing asbestos minerals, or the abatenent

i nvol vi ng such product or naterial, cannot rel ease airborne asbestos fibers
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in concentrations exceeding 0.01 f/cc as a TWA under those work conditions
havi ng the greatest potential for rel easing asbestos. The nonitoring shal
be at | east once per shift at locations including, but not linmted to,
close to the work inside a regul ated area; preabatenent sanpling |ocations;
outside entrances to a regul ated area; close to gl ovebag operations;
representative |ocations outside of the perineter of a regul ated area;

i nside clean room and at the exhaust discharge point of |ocal exhaust
system ducted to the outside of a containment (if used). |If the sanpling
out side regul ated area shows airborne fiber |evels have exceeded background
or 0.01 f/cc, whichever is greater, work shall be stopped i nmedi ately, and
the Contracting Officer notified. The condition causing the increase shal
be corrected. Work shall not restart until authorized by the Contracting
Oficer.

3.9.7 Final Clearance Air Monitoring

Prior to conducting final clearance air nonitoring, the Contractor and the
Contracting O ficer shall conduct a final visual inspection of the

regul ated area where asbest os abatenent has been conpleted. Fina
clearance air nonitoring shall not begin until acceptance of the
Contractor's final cleaning by the Contracting Oficer. The Contractor's
Designated IH shall and The Contracting O ficer's IHw |l conduct final
clearance air nonitoring using aggressive air sanpling techni ques as
defined in EPA 560/5-85-024 or as otherwi se required by federal or state
requi renents. The sanpling and anal ytical nethod used will be N OSH Pub
No. 84-100Met hod 7400 (PCM and Table 3 with confirmation of results by the
EPA TEM Met hod specified at 40 CFR 763 and Table 4.

3.9.7.1 Fi nal Cl earance Requirenents, N OSH PCM Met hod

For PCM sanpling and anal ysis using NI OSH Pub No. 84-100 Method 7400, the
fi ber concentration inside the abated regul ated area, for each airborne
sanpl e, shall be less than 0.01 f/cc. The abatenent inside the regul ated
area i s considered conplete when every PCM final clearance sanple is bel ow
the clearance Iimt. |If any sanple result is greater than 0.01 total f/cc,
t he asbestos fiber concentration (ashestos f/cc) shall be confirnmed from
that sanme filter using EPA TEM Met hod specified in 40 CFR 763 Table 4 at
Contractor's expense. |If any confirmation sanple result is greater than
0.01 asbestos f/cc, abatenent is inconplete and cleaning shall be repeated.

Upon conpl etion of any required recleaning, resanpling with results to
neet the above clearance criteria shall be done.

3.9.7.2 Fi nal Cl earance Requirenents, EPA TEM Met hod

For EPA TEM sanpling and anal ysis, using the EPA Method specified in 40 CFR
763, abatenment inside the regulated area is considered conpl ete when the
arithnmetic mean asbestos concentration of the 5 inside sanples is |ess than
or equal to 70 structures per square millinmeter (70 S/mm. Wen the
arithmetic mean is greater than 70 S/mm the 3 blank sanpl es shall be

anal yzed. If the 3 blank sanples are greater than 70 S/mm resanpling
shall be done. |If less than 70 S/mm the 5 outside sanples shall be

anal yzed and a Z-test analysis perfornmed. Wien the Z-test results are |ess
than 1.65, the decontani nation shall be considered conplete. |If the Z-test
results are nore than 1.65, the abatenent is inconplete and cl eani ng shal
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be repeated. Upon conpletion of any required recleaning, resanpling with
results to neet the above clearance criteria shall be done.

.9.7.3 Air Clearance Failure

If clearance sanmpling results fail to neet the final clearance

requi renents, the Contractor shall pay all costs associated with the
required recl eaning, resanpling, and analysis, until final clearance
requi renents are net.

.9.8 Air-Mnitoring Results and Docunentation

Air sanmple fiber counting shall be conpleted and results provided within 24
hours (breathing zone sanples), and 48 hours (environnental/clearance
nonitoring) after conpletion of a sanpling period. The Contracting Oficer
shall be notified immedi ately of any airborne | evels of asbestos fibers in
excess of established requirenents. Witten sanpling results shall be
provided within 5 working days of the date of collection. The witten
results shall be signed by testing |aboratory anal yst, testing | aboratory
principal and the Contractor's Designated IH  The air sanpling results
shal | be docurmented on a Contractor's daily air nonitoring log. The daily
air nonitoring log shall contain the following information for each sanpl e:

a. Sanpling and anal ytical nethod used;
b. Date sanple collected;
c. Sanpl e nunber;

d. Sanple type: BZ = Breathing Zone (Personal), P = Preabatenent, E
= Environnental, C = Abatenent C earance;

e. Location/activity/name where sanple coll ected;

f. Sanpling punp manufacturer, nodel and serial nunber, begi nning
flowrate, end flow rate, average flowrate (L/mn);

g. Calibration date, tine, nmethod, |ocation, nane of calibrator
si gnat ure;

h. Sanple period (start tine, stop tinme, elapsed tine (mnutes);
i. Total air volune sanpled (liters);

j. Sanple results (f/cc and S/mm square) if EPA nethods are required
for final clearance

k. Laboratory nane, |ocation, analytical nethod, analyst, confidence
level. 1In addition, the printed nane and a signature and date
bl ock for the Industrial Hygi enist who conducted the sanpling and
for the Industrial Hygienist who reviewed the daily air nonitoring
| og verifying the accuracy of the infornmation

.10 CLEARANCE CERTI FI CATI ON
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When asbestos abatenment is conplete, ACMwaste is renoved fromthe

regul ated areas, and final clean-up is conpleted, the Contracting O ficer
will certify the areas as safe before allowi ng the warning signs and
boundary warning tape to be renmoved. After final clean-up and acceptable
ai rborne concentrations are attained, but before the HEPA unit is turned
of f and the contai nnent renoved, the Contractor shall renove al
pre-filters on the building H/AC system and provide new pre-filters. The
Contractor shall dispose of such filters as asbestos contani nated
materials. HVAC, nechanical, and electrical systens shall be
re-established in proper working order. The Contractor and the Contracting
O ficer shall visually inspect all surfaces within the contai nnent for
residual material or accumul ated debris. The Contractor shall reclean al
areas showi ng dust or residual materials. The Contracting Oficer wll
certify in witing that the area is safe before unrestricted entry is
permtted. The Governnent will have the option to performnmonitoring to
certify the areas are safe before entry is permtted.

3.11 CLEANUP AND DI SPOSAL
3.11.1 Title to ACM Material s

ACM nmaterial resulting from abatenent work, except as specified otherw se,
shal | becone the property of the Contractor and shall be di sposed of as
specified and in accordance with applicable federal, state and | oca
regul ati ons.

3.11.2 Col l ection and Disposal of Asbestos

Al ACM waste shall be collected and includi ng contam nated wast ewat er
filters, scrap, debris, bags, containers, equipnment, and asbestos

contam nated cl othing, shall be collected and placed in | eak-tight

contai ners such as double plastic bags ; seal ed doubl e wapped pol yet hyl ene
sheet ; seal ed fiberboard boxes ; or other approved containers. Wste
within the containers shall be wetted in case the container is breeched.
Asbest os-cont ai ni ng waste shall be disposed of at an EPA, state and | oca
approved asbestos landfill. For tenporary storage, seal ed inperneable
containers shall be stored in an asbestos waste |oad-out unit or in a
storage/transportati on conveyance (i.e., dunpster, roll-off waste boxes,
etc.) in a manner acceptable to and in an area assigned by the Contracting
Oficer. Procedure for hauling and di sposal shall conmply with 40 CFR 61,
Subpart M state, regional, and |ocal standards.

3.11.3 Scal e Wi ght Measur enent

Scal es used for neasurenent shall be public scales. Wighing shall be at a
poi nt nearest the work at which a public scale is available. Scales shal
be standard truck scal es of the beamtype; scales shall be equipped wth
the type registering beamand an "over and under" indicator; and shall be
capabl e of accommpdating the entire vehicle. Scales shall be tested,
approved and seal ed by an inspector of the State of Texas. Scales shall be
calibrated and reseal ed as often as necessary and at | east once every three
nonths to ensure continuous accuracy. Vehicles used for hauling ACM shal
be wei ghed enpty daily at such tine as directed and each vehicle shall bear
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a plainly legible identification mark
3.11.4 Wigh Bill and Delivery Tickets

Copies of weigh bills and delivery tickets shall be submitted to the
Contracting O ficer during the progress of the work. The Contractor shal
furnish the Contracting O ficer scale tickets for each | oad of ACM wei ghed
and certified. These tickets shall include tare weight; identification
mark for each vehicle weighed; and date, time and | ocation of |oadi ng and
unl oadi ng. Tickets shall be furnished at the point and tine individua
trucks arrive at the worksite. A master |og of all vehicle |oading shal
be furnished for each day of |oading operations. Before the fina
statement is allowed, the Contractor shall file with the Contracting
Oficer certified weigh bills and/or certified tickets and nanifests of al
ACM actual |y di sposed by the Contractor for this contract.

3.11.5 Asbest os Waste Shi pnent Record

The Contractor shall conplete and provide the Contracting Officer fina
conpl eted copi es of the Waste Shipnent Record for all shipnments of waste
material as specified in 40 CFR 61, Subpart M and other required state
wast e mani fest shipnent records, within 3 days of delivery to the landfill.

Each Waste Shi pnent Record shall be signed and dated by the Contracting
Oficer, the waste transporter and disposal facility operator.
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TABLE 1
| NDI VI DUAL WORK TASK DATA ELEMENTS

Sheet 1 of 1
There is a separate data sheet for each individual work task.

1. WORK TASK DESI GNATION NUMBER 1
2. LOCATI ON OF WORK TASK Bui |l di ng 4302, Storage Room and Cl oset

3. BRI EF DESCRI PTI ON OF MATERI AL TO BE ABATED:
305 mMm x 305 mm Floor Tile and Mastic

a. Type of Asbestos Chrysotile
b. Percent asbestos content 3 %

4. ABATEMENT TECHNI QUE TO BE USED _Gross Renpval with Encl osure

5. OSHA ASBESTOS CLASS DESI GNATI ON FOR WORK TASK_ 11
6. EPA NESHAP FRI ABI LI TY DESI GNATI ON FOR WORK TASK

Friabl e Non-friable Category I _ X

Non-friabl e Category I
7. FORM and CONDI TION OF ACM  GOOD FAIR X POOR
8. QUANTITY: METERS , SQUARE METERS 13.94
8a. QUANTITY: LINEAR FT. , SQUARE FT. 150

9. RESPONSE ACTI ON DETAI L SHEET NUMBER FOR WORK TASK
10. SET-UP DETAIL SHEET NUMBERS
FOR WORK TASK _ 56 , 60 ; , )

NOTES:

(1) Nuneric sequence of individual work tasks (1,2,3,4, etc.) for
each regul ated area. Each category of EPA friability/ OSHA class has
a separate task.

(2) Specific location of work (building, floor, area,

e.g., Building 1421, 2nd Fl oor, Rm 201)

(3) A description of material to be abated (exanple: horizontal pipe,
cenent wall panels, tile, stucco, etc.) type of asbestos (chrysotile,
anosite, crocidolite, etc.); and % asbestos content.

(4) Technique to be used: Renoval = REM Encapsul ati on = ENCAP;
Encasenment = ENCAS; Encl osure = ENCL; Repair = REP.

(5) dass designation: dass I, Il, Ill, or IV (OSHA designation).

(6) Friability of materials: Check the applicable EPA NESHAP friability
desi gnati on.

(7) Form Interior or Exterior Architectural = | A or EA
Mechani cal / El ectrical = ME
Condition: Good = G Fair = F;, Poor = P.

(8) Quantity of ACMfor each work task in nmeters or square neters.

(8a) Quantity of ACMfor each work task in linear feet or square feet.

(9) Response Action Detail Sheet specifies the material to be abated
and the nethods to be used. There is only one Response Action
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TABLE 1

| NDI VI DUAL WORK TASK DATA ELEMENTS
Detail Sheet for each abatenent task.
(10) Set-up Detail Sheets indicate contai nment and control nethods used
in support of the response action (referenced in the selected
Response Action Detail Sheet).
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TABLE 2

FORMULA FOR CALCULATI ON OF THE 95 PERCENT CONFI DENCE LEVEL
(Reference: N OSH 7400)

Fi bers/cc(01.95 percent CL) = X + [(X) * (1.645) * (CV)]

Where: X

((B) (AQ)/((V)(1000))

E = ((F/INF) - (B/Nb))/Af

CV = The precision value; 0.45 shall be used unless the
anal ytical |aboratory provides the Contracting Oficer
wi th docunentation (Round Robin Program participation
and results) that the |aboratory's precision is better.

AC = Effective collection area of the filter in square mllineters

\%

Air volune sanpled in liters

E = Fiber density on the filter in fibers per square nillineter
F/INf = Total fiber count per graticule field

B/ Nb

Mean field blank count per graticule field
Af = Graticule field area in square mllineters
TWA = C1/T1 + C2/ T2 = Cn/ Tn

Wiere: C = Concentration of contam nant

T = Tine sanpl ed.
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TABLE 3
NI OSH METHOD 7400

PCM ENVI RONMENTAL Al R SAMPLI NG PROTOCOL ( NON- PERSONAL)

Sanpl e M ni mum Filter Pore M n. Vol . Sanpl i ng
Location No. of Size (Note 1) (Note 2) Rat e
Sanpl es (Liters) (liters/mn.)
I nsi de 0.5/ 140 0.45 mcrons 3850 2-16
Abat ermrent Squar e
Area Meters
(Not es
3 & 4)
Each Roomin 0.45 mcrons 3850 2-16
1 Abat enent
Area Less
than 140

Square neters

Fi el d Bl ank 2 0.45 microns 0 0
Laboratory 1 0.45 mcrons 0 0
Bl ank
Not es:

1. Type of filter is Mxed Cellul ose Ester

2. Ensure detection limt for PCManalysis is established at
0. 005 fibers/cc.

3. One sanple shall be added for each additional 140 square neters.
(The corresponding |-P units are 5/1500 square feet).

4. A mnimumof 5 sanples are to be taken per abatenent area
plus 2 field blanks.
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TABLE 4

EPA AHERA METHOD: TEM Al R SAMPLI NG PROTOCCL

Location M ni mum Filter Pore M n. Sanpl i ng

Sanpl ed No. of Si ze Vol . Rat e
Sanpl es (Liters) (liters/mn.)

I nsi de 5 0.45 mcrons 1500 2-16

Abat ermrent

Area

Qut si de 5 0.45 mcrons 1500 2-16

Abat ermrent

Area

Fi el d Bl ank 2 0.45 mcrons 0 0

Laboratory 1 0.45 mcrons 0 0

Bl ank

Not es:

1. Type of filter is Mxed Cellul ose Ester.

2. The detection linmt for TEM analysis is 70 structures/square mm
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CERTI FI CATE OF WORKER S ACKNOW.EDGVENT

PROIECT NAME CONTRACT NO.

PROJIECT ADDRESS

CONTRACTOR FI RM NANMVE

EMPLOYEE' S NAMVE , , ,
(Print) (Last) (First) (M)

Soci al Security Nunber: - - )

WORKI NG W TH ASBESTOS CAN BE DANGEROUS. | NHALI NG ASBESTOS FI BERS HAS
BEEN LI NKED W TH TYPES OF LUNG DI SEASE AND CANCER. | F YOU SMOKE AND
| NHALE ASBESTOS FI BERS, THE CHANCE THAT YOU W LL DEVELOP LUNG CANCER
I S GREATER THAN THAT OF THE NONSMOKI NG PUBLI C.

Your enployer's contract for the above project requires that you be provided
and you conplete fornal asbestos training specific to the type of work you
will performand project specific training; that you be supplied with proper
personal protective equipnent including a respirator, that you be trained in
its use; and that you receive a nedical exam nation to eval uate your physica
capacity to perform your assigned work tasks, under the environnental
conditions expected, while wearing the required personal protective

equi pnent. These things are to be done at no cost to you. By signing this
certification, you are acknow edgi ng that your enployer has net these
obligations to you. The Contractor's Designated Industrial Hygienist wll
check the block(s) for the type of fornmal training you have conpl et ed.

Revi ew t he checked bl ocks prior to signing this certification.

FORMAL TRAI NI NG

a. For Competent Persons and Supervisors: | have conpleted EPA s
Model Accreditation Program (MAP) training course, "Contractor/Supervisor",
that nmeets this State's requirenments.

b. For Wrkers:

(1) For OSHA dass | work: | have conpleted EPA's MAP training
course, "Wrker", that neets this State's requirenents.
(2) For OSHA Class Il work (where there will be abatenent of nore
than one type of Class Il materials, i.e., roofing, siding, floor
tile, etc.): | have conpleted EPA's MAP training course, "Wrker"
that nmeets this State's requirenments.
(3) For OSHA dass Il work (there will only be abatenent of one
type of Class Il naterial):

(a) | have conpleted an 8-hour training class on the el enents

of 29 CFR 1926, Section .1101(k)(9)(viii), in addition to the specific work
practices and engi neering controls of 29 CFR 1926, Section .1101(g) and
hands-on trai ni ng.

(b) I have conpleted EPA's MAP training course, "Wrker"
that nmeets this State's requirenments.
(4) For OSHA dass Il work: | have conpleted at |east a 16-hour

course consistent with EPA requirenents for training of |ocal education
agency nai ntenance and custodial staff at 40 CFR 763, Section .92(a)(2) and
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CERTI FI CATE OF WORKER S ACKNOW.EDGVENT
the elenments of 29 CFR 1926, Section .1101(k)(9)(viii), in addition to the
specific work practices and engi neering controls at 29 CFR 1926, Section
. 1101, and hands-on training.
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CERTI FI CATE OF WORKER S ACKNOW.EDGVENT

(5) For OSHA dass IV work: | have conpleted at |east a 2-hr
course consistent with EPA requirenents for training of |ocal education
agency nai ntenance and custodial staff at 40 CFR 763, (a)(1), and the

el ements of 29 CFR 1926, Section .1101(k)(9)(viii), in addition to the
specific work practices and engi neering controls at 29 CFR 1926, Section
.1101(g) and hands-on training.

c. Workers, Supervisors and the Designated Conpetent Person: | have
conpl eted annual refresher training as required by EPA's MAP that neets this
State's requirenents

PROJECT SPECI FI C TRAI NI NG

| have been provided and have conpl eted the project specific training
required by this Contract. M enployer's Designated |Industrial Hygienist and
Desi gnat ed Conpet ent Person conducted the training.

RESPI RATORY PROTECTI ON
I have been trained in accordance with the criteria in the

Contractor's Respiratory Protection program | have been trained in the
dangers of handling and breathing asbestos dust and in the proper work
procedures and use and limtations of the respirator(s) | will wear. | have

been trained in and will abide by the facial hair and contact |ens use policy
of my enpl oyer.

RESPI RATOR FI T- TEST TRAI NI NG

| have been trained in the proper selection, fit, use, care,
cl eani ng, mai nt enance, and storage of the respirator(s) that | wll wear. |
have been fit-tested in accordance with the criteria in the Contractor's
Respiratory Program and have received a satisfactory fit. | have been
assigned ny individual respirator. | have been taught how to properly
perform positive and negative pressure fit-check upon donni ng negative
pressure respirators each tine.

MEDI CAL EXAM NATI ON

| have had a nedical exami nation within the |ast twelve nonths which
was paid for by ny enployer. The exanination included: health history,
pul monary function tests, and may have included an eval uati on of a chest
x-ray. A physician nade a determ nation regardi ng ny physical capacity to
performwork tasks on the project while wearing personal protective equi pment
including a respirator. | was personally provided a copy and inforned of the
results of that examination. M enployer's Industrial Hygienist eval uated
the nmedical certification provided by the physician and checked the
appropriate blank below. The physician determ ned that there:

were no limtations to perforning the required work tasks.
were identified physical limtations to performng the required work
t asks.

Date of the nedical exam nation

Enpl oyee Signature dat e
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CERTI FI CATE OF WORKER S ACKNOW.EDGVENT
Contractor's Industrial
Hygi eni st Si gnature dat e

-- End of Section --
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SECTI ON 13284

REMOVAL, RECYCLI NG AND DI SPCSAL OF REGULATED NATERI ALS
10/ 2000
AMVENDMENT NO. 0001

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

CODE OF FEDERAL REGULATI ONS ( CFR)

29 CFR 1910 Cccupational Safety and Heal th Standards

29 CFR 1926 Safety and Health Regul ations for
Construction

40 CFR 82 Protection of Stratospheric Ozone

40 CFR 261 Identification and Listing of Hazardous
Wast e

40 CFR 262 St andards Applicable to Generators of

Hazar dous Waste

40 CFR 263 St andards Applicable to Transporters of
Hazar dous Waste

40 CFR 264 Standards for Omers and Operators of
Hazar dous Waste Treatnent, Storage, and
Di sposal Facilities

40 CFR 268 Land Di sposal Restrictions

40 CFR 270 EPA Admi nistered Pernmit Prograns: The
Hazar dous Waste Pernit Program

40 CFR 273 Standards for Universal Waste Managenent

40 CFR 761 Pol ychl ori nat ed Bi phenyls (PCBs)

Manuf acturing, Processing, Distribution in
Conmrer ce and Use Prohi bitions

49 CFR 171 CGeneral Infornmation, Regulations and
Definitions
49 CFR 173 Shi ppers - General Requirenents for
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Shi pnent s and Packagi ngs
49 CFR 178 Speci fications for Packagi ngs
TEXAS ADM NI STRATI VE CODE ( TAC)

TAC 335.91 - 335.94 St andards Applicable to Transporters of
Hazar dous Waste

U S. ARMY CORPS OF ENG NEERS ( COE)

CCE EM 385-1-1 (Current Edition) Safety and Heal th
Requi rement s Manual

1.2 DEFI NI TI ONS
1.2.1 Regul ated Material s

Regul ated naterials are arsenic (As), cadm um (Cd), cesium chlordane,
creosote, ethylene glycol, lead (Pb), nercury (Hg), oil and grease, ozone
depl eting chenmicals (ODC), polychlorinated bi phenyls (PCB)

trichl orobenzene (TCB), diethyl hexyl phthalate (DEPH), and tritium

1.2.2 Arseni c

A solid and poi sonous elenent that is commonly netallic, steel-gray,
crystalline, and brittle. A poisonous trioxide of arsenic is used
especially as an insecticide or weed killer. Typically, wood utility poles
are treated with arsenic trioxide

1.2.3 Bal | ast

A ballast is a device used to give starting voltage and/or stabilizing
current to a fluorescent light tube. Ballast is a netal case filled with a
solid or sem solid asphalt/tar substance that contain a capacitor. The
capacitor may contain the follow ng regulated naterials: PCB, TCB or DEPH

PCB was prohi bited 1979 per 40 CFR 761. Approxinmately half of the ballasts
made before 1979 contained PCB. "No PCBs" | abels have been used to
identify ballasts without PCB since 1 July 1978. Therefore all ballasts

w thout "No PCBs" |abels, with | abels of fabrication on or before 1979 and
no known date of fabrication are assuned as PCB ball asts. PCB-ballasts are
regul ated and di sposal at a landfill is prohibited.

Bal | asts from4-foot lighting fixtures nade before 1985 and fromall other
sizes of fixtures made before 1991 contained wet capacitors. The

repl acenent dielectric fluid for PCBs in these wet capacitors is ninera
oil and solvents. The hazardous solvents are typically TCB or DEPH

Unl ess the non-PCB ballasts are nade after 1992, they are presuned to
contain TCB or DEPH and shall be recycled at a pernmitted facility.

1.2. 4 Cadm um

A bluish, white, nmalleable, ductile, toxic, bivalent, and netallic el enent.
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It is especially used in protective plating, bearing nmetals, and
el ectrodes for batteries.

1.2.5 Cesi um
A silver white soft ductile element of the alkali nmetal that is the nost
el ectropositive el ement known and is especially used in photoelectric cells
that is typically in snoke detector. Cesiumignites spontaneously in noist
air; causes burns in contact with skin; may explode in contact with sul phur

or phosphorus; reacts violently with oxidizing materials. Cesium137 is a
radi oactive poison.

1.2.6 Chl or dane
It was typically used for treatment of termites in soil around the building
foundati on and perineter of structure. Sanpling and testing are required
for soil disposal

1.2.7 Creosot e
A brownish oily liquid, consisting chiefly of aromatic hydrocarbons. It is
obtained by distillation of coal tar and used especially as a wood
preservative (i.e. wood utility poles).

1.2.8 Ener gency Lights

The energency |ights are operated by a back-up power source such as a
battery. Mercury, cadmum and |lead are typically used in batteries.

1.2.9 Fl uorescent Light Tube
A light bulb (or tube) of a fluorescent lighting fixture.

1.2.10 Lead
A heavy, soft, malleable, ductile, plastic but inelastic, bluish wite,
and netallic element. It is found nostly in conbination and used
especially in pipes, cable sheaths, batteries, solder, and shield against
radi oactivity.

1.2.11 Li ghting Fixture

A unit containing a fluorescent light tube, light reflector, casing and
bal | ast .

1.2.12 Mercury (Hg)
Mercury is a netal that is liquid at roomtenperature with a small vapor
pressure. Mercury-containing itenms addressed in this specification are
thernostats, fluorescent |ight tubes, and rechargeable battery.

1.2.13 Mercury Bul b Ther nost at

A tenperature control device containing a nercury anpule attached to a
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binetal lic sensing el ement.
1.2.14 Ozone Depl eting Chemicals (0ODC)

ODC i ncl ude chl orof | uorocarbons (CFCs), hydrochl orof | uorocarbons (HCFCs),

hal on, tetra (and tri) chl oroethane, carbon tetrachloride and all isoners
of methyl chloroform A conplete |list of ODC are i n40 CFR 82 Subpart A,
Appendi xes A and B. Itens potentially containing ODC s are refrigeration

equi pment for HVAC systens, freezers, refrigerators, drinking fountains,
i ce machi nes, beverage and refrigerated food di spensers, halon fire
ext i ngui shers, and bi onedi cal equi pnent.

1.2.15 Pol ychl ori nat ed Bi phenyls (PCBs)

PCB are defined in 40 CFR 761. They are oily in pure form PCBs can enter
t he body through lungs, gastrointestinal tract, skin, can circulate through
t hr oughout the bosy, and can be stored in the fatty tissue. Available

ani mal studies indicate an oncogenic potential. PCBs can cause adverse
reproductive effects and devel opnental toxicity in humans. Itens
containing PCBs in this specification are ballasts and transforners (see
definition of Ballast bel ow).

1.2.16 Retorting Mercury

The retorting of nmercury is a process whereby nmercury is distilled from
other materials by using heat. During the fluorescent |ight tube recycling
process, mercury is retorting from phosphor powder that coats the inside of
t he gl ass tube.

1.2.17 Transf or mer
A device enploying the principle of nutual induction to convert variations
of current in a primary circuit into variations of voltage and current in a
secondary circuit. It contains PCB, TCB and/or DEPH It is pole-nounted or
pad- mount ed.

1.2.18 Tritium

It is a low radioactive gas, radioactive isotope of hydrogen with atons of
three times the mass of ordinary |ight hydrogen atons. It has very | ow
radiotoxicity and is typically used in |umnous instrunent dials such as
lighted exit signs.

1.2.19 Uility Pole
It is typically used for nounting power cable, panel, lighting, control
switch, or electrical device such as transforners. An exterior wood pol e
is typically preserved by pressure treatnent with application of arsenic
trioxide or creosote.

1.2.20 {AM#0001} DELETED

1.2.21  {AW0001} DELETED
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1.3 DESCRI PTI ON OF WORK

Prior to the start of denplition work, all items containing regul ated
materials shall be renoved fromthe buildings. They shall be sal vaged and
recycled to the maxi num extent possible or incinerated. Final disposal of
regul ated materials in a landfill shall be in accordance with applicable
Federal, state, and |ocal regulatory agencies, and when all neans of
recycling and reuse are exhausted.

1.4 CONTRACTOR' S QUALI FI CATI ONS

The Contractor and subcontractors shall have at |east 2 years experience
with battery, thernostats, delisted pesticides and be famliar with

Uni versal Waste Rules in accordance with 40 CFR 273 and Mer cury- Contai ni ng
and Rechargeabl e Battery Recycling Act, Public Law 104-142, effective since
May 13, 1996. The Contractor and subcontractors shall have at |east 2
years experience with PCB-containing itens and famliar with 40 CFR 761.
The Contractor and subcontractors shall have at |east at |east 2 years
experience in purging and reclaimng ODC and certified in accordance with
40 CFR 82. They shall also be famliar with other applicabl e Federal

state and local regulations for work to be perforned in this specification

1.5 SUBM TTALS

Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD-01 Preconstruction Submittal s
Contractor's Qualifications; G RE
Docunent ati on of work experience in renoval, recycling and/or
di sposal of itens containing regulated material in accordance wth
par agraph, Contractor's Qualification
ODC Recovery and Recycling Equipnent's Certifications.
A copy of each ODC recovery and recycling equiprment's
certification in accordance with 40 CFR 82.158. A witten
agreenent of the fluorescent light tubes recycling facility to

transport the packaged fluorecent |ight tubes.

A copy of certification fromeach technician reclainng ODC in
accordance with 40 CFR 82.161 and 40 CFR 82. 164.

Li censes and Pernits; G RE
A copy of the recycling/destruction facility license for handling,

treatment and/or destruction of ballasts containing PCB, TCB
and/ or DEPH.
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A copy of the RCRA Part B pernmit for the facility that
retorting nmercury on site.

C130SQOP

is

Proof of state registration or a copy of permt for punping,
haul i ng and transporting hazardous waste in accordance with TAC
335.91 - 335.94, and EPA permt per 40 CFR 263 if transporting to

ot her state.

Proof of state registration to punp, transport or recycle grease

trap sl udge

Notification of Recycling Activity; G RE.

Contractor shall require to notify TNRCC 90 days prior to

recycling activity with the form TNRCC 0525, "Generat or

Notification Formfor Recycling Hazardous or Industrial Wste"
Pl ans.

A witten Spill Prevention Plan shall be prepared in accordance
wi t h paragraph, SPILLS AND SAFETY of this section shall be

submitted at |east 30 days before start of work.

Environmental Pollution Insurance; G RE.

A copy of the current environnental pollution liability insurance
policy fromthe Contractor (subcontractors) and the recycling

and/ or destruction facilities.
SD-11 C oseout Submittals

O osure Report; G RE

A report in accordance w th paragraph, CLOSURE REPORT shall be
prepared and subnmitted in 10 working days or prior to fina
paynent after conpletion of work specified in this section

Recycling Activity Delivery Receipt.

The Contractor shall submit to the Contracting Oficer a delivery
recei pt verifying recycling of these itens to the Contracting

O ficer. Contractor shall be responsible to manifest in
accordance with 40 CFR 261 and 761. Transportation shal

accordance with 49 CFR 173 and 178.
1.6 WASTE M NI M ZATI ON, SALVAGE AND RECLAMATI ON

The Contractor shall segregate wastes to sal vage and recl aim al

be in

items to

t hei r maxi num extent and practice waste ninimzation. The Contractor shal
not dispose of any itemin its entirety to the landfill or by incineration
Regul ated nmaterials shall be manifested in accordance with 40 CFR 262,

unl ess exenption is justified.

1.7 VERI FI CATI ON OF REGULATED NMATERI ALS
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Prior to initiation of work in this section, the Contractor shall field
verify the actual |ocations, quantities and categories of itens containing
regul ated naterials. The Contractor shall notify the Contracting O ficer
of any di screpancies or conflicts before perform ng work.

1.8 REMOVAL, HANDLI NG AND PACKAQ NG
Renovi ng, handling, and packagi ng shall be in accordance with COE EM 385-1-1
1.8.1 Bal | asts

The Contractor shall renove all ballasts fromthe lighting fixtures and

pl ace theminto containers for shipping in accordance with 49 CFR 178.
Leaki ng ballasts shall be placed in containers with absorbent material such
as vermculite or other suitable fire-retardant materials. Containers
shal | have affixed | abels "Leaking PCB Ballasts" (NOTE: del ete the

i napplicable itens). Intact ballasts shall be packed and | abel ed as "PCB
Bal | asts" . A typical container shall not hold nmore than 220 ball asts or
the total weight of each container shall not exceed 400 kil ogranms (or 882
pounds) . PCB bal | ast shall be nanaged in accordance with 40 CFR 761

These containers shall be transported to a pernmitted facility for
i nci neration or destruction.

1.8.2 Lighted Exit Signs, Snoke Detectors, Energency lights and
Rechar geabl e Batteries

The Contractor shall field verify locations of these itens. They shall be
careful ly renoved and securely packed in separate |abeled containers. The
contai ner voids shall be filled with verm culite or other suitable
fire-retardant nmaterials. Shipping |abels "Used Lighted Exit Signs Contain
Tritium (Potential Hazard: Low Radiotoxicity)" and "Snoke Detectors Contain
Cesium (Potential Hazard: Fire and Explosion Risk)" shall be affixed on
containers with the intact conponents. Enmergency |ights with used
batteries shall be placed in separate container |abeled as "Energency
Lights with Used Batteries (Potential Hazard: |ead, cadm um nercury)".

O her rechargeable batteries shall be placed in a separate container

| abel ed as "Used Batteries (Potential Hazard: |ead, cadmum nercury)".

The contai ners shall be vented and voids shall be filled with vermiculite
or other suitable fire-retardant materials. The Contractor shall contact
the DRMO to verify operating procedures for turning initens prior to
renoval of these itens fromthe building structure and filling in the
tracki ng docurent for fina

di sposition.

1.8.3 Fl uorescent Light Tubes and Lighting Fixtures

The Contractor shall renove the intact fluorescent |ight tubes fromthe
lighting fixtures and place in the sane boxes that held the repl acenent
light tubes or other simlar size containers that have box spacers to
prevent breakage. Broken tubes shall be placed in containers in accordance
with 49 CFR 178 and | abel ed as "Broken Fl uorescent Light Tubes with
Mercury". The containers with broken |ight tubes shall be nmanifested for
transport and di sposal in accordance with 40 CFR 262, 40 CFR 263, and 40

SECTI ON 13284 Page 7



ACCOVPANYI NG AVENDVENT #0001 TO SOLI CI TATI ON #DACA63- 02- B- 0009 C130SQOP

CFR 264. Fluorescent |ight tubes shall be transported by the recycling
facility. The Contractor shall obtain witten agreement fromthe recycling
facility to transport the packaged |ight tubes. Metallic conponents of the
lighting fixtures shall be recycled as scrap netal with other netallic
conponents of the building structure. Plastic conponents of the lighting
fixtures shall be segregated and recycl ed.

1.8.4 Mercury Bul b Thernostats

The Contractor shall renove and handl e nmercury bulb thernbstats in
accordance with 40 CFR 273. Leaking or broken ones shall be placed in a

contai ner with absorbent such as vermculite and | abeled as " Broken
Mercury Bul b Thernmostats”. Intact bulb thernbstats shall be packed and
| abel ed as "Intact Mercury Bulb Thernostats." They shall be manifested for

transportation and di sposal in accordance with 40 CFR 262, 40 CFR 263, and
40 CFR 264.

1.8.5 ODC Units
The Contractor shall purge the units and handle ODC in accordance with 40

CFR 82 Subpart F prior to renpbval fromexisting locations. The sal vaged
refrigerant shall {AM#0001} be turned over to the Governenent.

1.8.6 { AM#0001} DELETED
1.8.7 Transforners

The Contractor shall verify the locations of transforners as shown on the
electrical utility layout or denplition plans and obtain data plates
information for the transforners to be removed. The Contractor shal
coordinate with the Base Civil Engineering or agency or POC as directed by
the Contracting Oficer that has access to the anal ytical data base of the
transformers and obtain data plates information of the transformers to be
renoved. The Contractor shall perform sanpling and anal yses for PCB when
no analytical results are available. Disconnection of electrical services
shal | be approved by [the Contracting Oficer. The Contractor shal
prepare governnment Form 1340 and list transforners identification nunbers,
types, sizes, and attach PCB test results froma currently |licensed

anal ytical |aboratory (independent of the Contractor). A copy of Form 1340
shall be submtted to DOE and the Contracting Oficer to schedule for
pre-inspection. The Contractor shall renbve and transport the transforners

to a staging area approved by the Contracting Oficer. In accordance with
40 CFR 761.20, The Contractor shall provide contai nnent at the staging area
to prevent stormwater pollution. The Contractor shall prepare manifests

(EPA Form 8700-22)for both PCB contam nated transforners (with PCB | evel s
greater than 50 parts per mllions (ppn) but |less than 500 ppm) and PCB
transformers (with PCB |l evels equal to or greater than 500 ppn). After
approval of pre-inspection, the Contractor shall haul all transfornmers with
Form 1340s to a designated location for final renmoval by DRMO. The
Contractor shall provide shipping description (which consists of RQ

desi gnati on, shipping name, hazard class, UN identification nunber, packing
group, and supplenental information) in accordance with 49 CFR 173.

1.8.8 Uility Poles
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The Contractor shall verify |ocations and sizes of wood pol es as shown on
the electrical utility layout or denoblition plans. The Contractor shal
coordinate with the agency or POC as directed by the Contracting Oficer to
verify those used utility poles to be renmoved in this project. UWility
pol es shall be sal vaged to the naxi mum extent possible by the Contractor
However, if they are disposed as waste naterial, the disposal facility
recei ving those wood pol es shall have permit or witten authorization by

t he Texas Natural Resource Conservation Conm ssion (TNRCC) to receive wood
pol es which are typically contanm nated with arsenic and/or creosote.

1.8.9  {AM#0001} DELETED
1.8.10 {AM#0001} DELETED
1.9  LABELI NG AND RECORD KEEPI NG

Label i ng and record keeping of regulated nmaterials to be sal vaged,

recycled, incinerated or placed in a landfill shall be in accordance with
40 CFR 262, 40 CFR 263, 40 CFR 264, and all other applicable Federal, State
and |l ocal regulations. Bill of lading shall be prepared for each itemto
be shipped to recycling and/or destruction. Information shall include

initial date of storage, generator's nane and address, destination address
and tel ephone nunber and the shippi ng wei ght.

1.10 SPI LLS AND SAFETY

The Contractor shall prepare, maintain and inplenent a Spill Prevention
Plan. The plan shall establish policies and procedures to prevent spills,
mnimze spill inpact on its surroundi ngs and nethods to cl eanup. The plan
shal | enconpass all activities including at the site, transportation to
recycling and/or destruction facilities. It shall address all the safety
and health concerns in accordance with 29 CFR 1926 in event of a spill. It
shal | address cl ean-up requirenents in accordance with 29 CFR 1910. 120

par agraphs (b) through (o). C ean-up personnel shall neet the training
requi renents of 29 CFR 1910.38 (a); 1910.134; and 1910.1200. As a m ni num
the following itens shall be addressed in the plan: cleanup of spill by
the Contractor; verification and approval of final clearance by the
Contracting O ficer; personal protective equi pnent (PPE) and
decont ani nati on procedures; equipnent and material required for cleanup
reporting required to notify state, local, and the Contracting Oficer
verbally and in witing. The plan shall be kept on-site. Spills of one
pound or nmore of PCBs (typically from 16 or nore ballasts) shall be
reported within 24 hours to National Response Center (1-800-424-8802), the
Contracting O ficer and cleaned up i medi ately. The Contractor shal

assune full responsibility for conpliance with all Federal, state, and

| ocal regulations for workers protection, work practices, site safety,
transportation and di sposal

1.11 STORAGE
A tenporary storage area shall be provided by the Contractor and approved

by the Contracting Oficer. Storage tine limts are 30 days for ballasts
contai ning PCBss (40 CFR 761) and 1 year for thernbstats containing Hg (40
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CFR 273). Al regulated naterials nust be removed fromthe site before
final acceptance of this project by the Governnent.

1.12 TRANSPORTATI ON

Itens containing regulated materials shall be transported by a |icensed,
hazardous waste hauler. The Spill Prevention Plan shall be enforced by the
Contractor to prevent spillage in accordance with 49 CFR 171 and 40 CFR 173.
The haul er shall not store regulated materials |longer than 10 days in
accordance with 40 CFR 263 and 40 CFR 273. Vehicle | oading, vehicle

pl acardi ng, waste tracking, notification and record keeping shall be in
accordance with all applicable Federal, State and |ocal regulations.

1.13 RECYCLI NG DESTRUCTI ON FACI LI TY

The Contractor shall use EPA permtted recycling, destruction facility in
accordance with 40 CFR 261, 40 CFR 268 and 40 CFR 270 and/or state
permtted or registered facility which holds current environnental
pollution liability insurance coverage.

1.14 POTENTI AL BUYERS OF RECYCLED NMATERI ALS

Contractor shall use ww. recycl etexasonline.org to find potential buyer to
recycle the PCB or wet-type (TCB and/or DEPH) ballasts or transforners.

The receiver of the PCB or wet-type (TCB or DEPH) ballasts or transforners
shall have a RCRA Part B pernmit.

1.15 CLOSURE REPORT

The report shall contain: (1) A signed cover letter certifying conpletion
of work described herein, (2) A signed Statenent of Conpliance, appended
herein, (3) A brief narrative of worker protection and waste renoval,
segregation, packaging, transportation, and ultinate nethod of disposa
(i.e. recycled/reuse, incinerated, landfill, etc.), (4) A description of
accidents, ruptures, |eaks, subsequent response procedures and cl eanup, and
(5) A copy of final disposition docunent of each itemincluding at |east
the following: notification, signed mani fest of waste, signed certificates
or receipts (Bill of Lading) fromeach recycling or destruction facility.

1.16 STATEMENT OF COWVPLI ANCE

The Statenent of conpliance follows this page.
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STATEMENT OF COWVPLI ANCE

| hereby certify that:

(1) the appropriate state nanifest form has been conpletely and properly
filled out;

(2) t he packi ng, marking, |abeling and placarding of the waste neets al
appl i cabl e regul ati ons;

(3) the waste transportation, recycling, destruction and di sposal neets
all applicable Federal, State and | ocal regul ations.

Title

Dat e
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PART 2 PRODUCTS (Not Applicabl e)

PART 3 EXECUTI ON ( Not Appl i cabl e)

-- End of Section --
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SECTI ON 13721
SMALL | NTRUSI ON DETECTI ON SYSTEM
03/ 97
AMENDVENT NO. 0001
PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI )
ANSI X3.92 (1981; R 1993) Data Encryption Al gorithm
U S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)
47 CFR 15 Radi o Frequency Devi ces
| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENJ NEERS (| EEE)
| EEE C2 (1997) National Electrical Safety Code

| EEE C62. 41 (1991; R 1995) Surge Voltages in
Low Vol tage AC Power Circuits

| EEE Std 100 (1997) | EEE Standard Dictionary of
El ectrical and El ectronics Terns

| EEE Std 142 (1991) | EEE Recommended Practice for
Groundi ng of Industrial and Commerci al
Power Systens

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMVA 250 (1997) Enclosures for Electrical Equipnent
(1000 Vol ts Maxi nmum

NEMA I CS 1 (1993) Industrial Control and Systens
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (2002) National Electrical Code

UNDERWRI TERS LABCRATORI ES (UL)

UL 681 (1999) Installation and O assification of
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Bur gl ar and Hol dup Al arm Systens

UL 796 (1999) Printed-Wring Boards
UL 1037 (1999) Antitheft Al arns and Devices
UL 1076 (1995; Rev thru Feb 1999) Proprietary

Burglar Alarm Units and Systens

1.2 SYSTEM DESCRI PTI ON

1.2.1 Gener a
The Contractor shall configure the Intrusion Detection System (IDS) as
descri bed and shown, including Government Furnished Equi pment (GFE)
Conputing devices, as defined in 47 CFR 15, shall be certified to conply
with the requirenents for Cass A conputing devices and | abel ed as set
forth in 47 CFR 15.

1.2.2 Overall System Reliability Requirenent
The system including all conponents and appurtenances, shall be configured
and installed to yield a nean time between failure (MIBF), as defined in
| EEE Std 100, of at |east 10,000 hours continuous operation

1.2.3 Definitions

1.2.3.1 Intrusion Al arm
An alarmresulting fromthe detection of a specified target and which
results in an attenpt to intrude into the protected area or when entry into
an entry controlled area is attenpted without successfully using entry
control procedures.

1.2.3.2 {AMt0001} DELETED

1.2.3.3 {AM#0001} DELETED

1.2.3.4 Fal se Al arm
An al arm when there is no alarm stinul us.

1.2.3.5 { AM#0001} DELETED

1.2.4 { AMt0001} DELETED

1.2.5 Standard | ntruder and Intruder Myvenent
The system shall be able to detect an intruder that weighs 45 kg or |ess
and is 1.5 m tall or less. The intruder shall be dressed in a
| ong- sl eeved shirt, slacks and shoes unless environmental conditions at the
site require protective clothing. Standard intruder novenent is defined as

any novenent such as wal king, running, crawing, rolling, or junping
through a protected zone in the nobst advantageous manner for the intruder
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1.2.6 El ectrical Requirenents

El ectrically powered IDS equi prent shall operate on 120 volt 60 Hz AC
sources as shown. Equi pnent shall be able to tolerate variations in the
vol tage source of plus or mnus 10 percent, and variations in the |ine
frequency of plus or minus 2 percent with no degradation of perfornmance.

1.2.7 Power Line Surge Protection

Equi pnent connected to alternating current circuits shall be protected from
power |ine surges. Equipnment protection shall w thstand surge test

wavef ornms described in | EEE C62.41. Fuses shall not be used for surge
protection.

1.2.8 Sensor Wring and Conmunication Circuit Surge Protection

I nputs shall be protected agai nst surges induced on sensor wiring. Qutputs
shal | be protected agai nst surges induced on control and sensor wring
installed outdoors and as shown. All conmmunications equi pment shall be
prot ected agai nst surges induced on any conmunications circuit. Al cables
and conductors, except fiber optics, which serve as conmunications circuits
fromthe console to field equi pnment, and between field equi prent, shal

have surge protection circuits installed at each end. Protection shall be
furni shed at equi prment, and additional triple electrode gas surge
protectors rated for the application on each wireline circuit shall be
installed within 900 mm of the building cable entrance. Fuses shall not
be used for surge protection. The inputs and outputs shall be tested in
both normal node and conmon node using the followi ng two wavef or ns:

a. A 10 microsecond rise tinme by 1000 nicrosecond pul se width
waveformwi th a peak voltage of 1500 volts and a peak current of
60 anperes
b. An 8 microsecond rise tine by 20 microsecond pul se wi dth waveform
with a peak voltage of 1000 volts and a peak current of 500
anper es.
1.2.9 System Reacti on

Al alarns shall be annunciated on the displays within 1 second of their
occurring at a |l ocal processor

1.2.10 Envi ronment al Condi tions

1.2.10.1 Interior, Controlled Environnent
Al'l system conponents, except the console, installed in interior |ocations
havi ng controlled environments shall be rated for conti nuous operation
under anbi ent environnmental conditions of 2 to 50 degrees C dry bulb and

20 to 90 percent relative hunmdity, noncondensing.

1.2.10.2 Interior, Uncontrolled Environnent
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Al system conponents installed in interior |ocations having uncontrolled
environnents shall be rated for continuous operation under anbient
environnental conditions of nmnus 18 to plus 50 degrees C dry bulb and 10
to 95 percent relative hum dity, noncondensing.

1.2.10.3 Central Station
Al central station equipnent shall, unless designated otherw se, be rated
for continuous operation under anbient environnental conditions of 16 to 29
degrees C and a relative humdity of 20 to 80 percent.

1.2.11 System Capacity

The system shall nonitor and control the nunber of inputs and out puts shown
and shall include an expansion capability of a mninumof 25 percent.

1.3 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data
Intrusion Detection System G ED.

a. System bl ock di agram

{ AM#0001}

b. Processor installation, typical block, and wring diagrans.

c. Details of connections to power sources, including power
suppl i es and groundi ng.

d. Details of surge protection device installation.
e. Sensor detection patterns.

f. The qualifications of the Manufacturer, Contractor, and
Installer to performthe work specified herein.

{ AM#0001}

{ AM#0001}

Spare Parts; G ED.

Data |ists of spare parts, tools, and test equi pnent for each
different itemof material and equi pnent specified, after approval
of detail drawings and not later than 2 nonths prior to the date
of beneficial occupancy. The data shall include a conplete |ist
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of parts and supplies, with current unit prices and source of
supply, and a list of the parts recomrended for stocking.

Manuf acturer's Instructions; G ED.

Printed copies of manufacturer's reconmendations for
installation of materials prior to installation. Were
installation procedures, or any part thereof, are required to be
i n accordance with manufacturer's recomendations, installation of
the itemw |l not be allowed to proceed until the recommendations

are received and approved.

Testing; G ED

Test plan defining all tests required to ensure that the system
nmeets technical, operational and perfornmance specifications, 60
days prior to proposed test date. The test plan nust be approved

before the start of any testing. The test plan shal

identify the

capabilities and functions to be tested, and include detail ed
instructions for the setup and execution of each test and
procedures for evaluation and docunentation of the results.

Experience; G ED.
Witten proof of specified experience requirenents.
SD- 06 Test Reports

Perf ormance Verification Test; G ED.

Test reports, in booklet formwi th w tness signatures verifying
execution of tests. Reports shall showthe field tests to verify

conpliance with the specified performance criteria.

Test reports

shal | include records of the physical paraneters verified during
testing. Test reports shall be subnmitted within 14 days after

conpl etion of testing.

Material s and Equi pnment; G ED.

Where naterials or equipnent are specified to conform be

constructed or tested to neet specific requirenents,
that the itens provided conformto such requirenents.

certification

Certification by a nationally recogni zed testing | aboratory that a
representative sanple has been tested to neet the requirenents, or
a published catal og specification statenent to the effect that the
itemneets the referenced standard, will be acceptable as evidence
that the itemconforns. Conpliance with these requirenents does
not relieve the Contractor fromconpliance with other requirenents
of the specifications.

1.4 TESTING

The Contractor shall performsite testing and adjustnent of the conpleted

i ntrusi on detection system The Contractor shall provide al
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equi pnent, instrunentation, and supplies necessary to performall testing.
Witten notification of planned testing shall be given to the Governnent at
| east 14 days prior to the test, and in no case shall notice be given unti
after the Contractor has received witten approval of the specific test
procedures.

1.5 LI NE SUPERVI SI ON
1.5.1 Signal and Data Transmi ssion System (DTS) Line Supervision

Al'l signal or DTS |lines between sensors and the al arm annunci ati on consol e
shal | be supervised by the system The system shall supervise the signa
lines by nmonitoring changes in the direct current that flows through the
signal lines and a ternminating resistor. The systemshall initiate an
alarmin response to a current change of 10 percent or greater. The system
shall also initiate an alarmin response to opening, closing, shorting, or
groundi ng of the signal and DTS |i nes.

1.5.2 Data Encryption
The intrusion detection systemshall incorporate data encryption equi prent
on data transmi ssion nedia |inks as shown. The algorithmused for
encryption shall be the Data Encryption Standard (DES) al gorithm descri bed
in ANSI X3.92.

1.6 DATA TRANSM SSI ON SYSTEM ( DTS)

The Contractor shall provide data transm ssion systens as specified in
Section 16792 WRE LI NE DATA TRANSM SSI ON SYSTEM and as shown.

1.7 EXPERI ENCE

The Contractor shall submt witten proof that the foll owi ng experience
requi renents are being net.

1.7.1 Har dwar e Manuf act urer
Al'l system conponents shall be produced by manufacturers who have been
regul arly engaged in the production of intrusion detection system
conponents of the types to be installed for at |east 3 years.

1.7.2 Sof t war e Manuf act ur er
Al system and application software shall be produced by manufacturers who
have been regularly engaged in the production of intrusion detection system
and application software of simlar type and conplexity as the specified
systemfor at |east 2 years.

1.7.3 System I nstaller
The system shall be installed by a contractor who has been regularly

engaged in the installation of intrusion detection systens of sinilar type
and conplexity as the specified systemfor at |east 2 years.
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PART 2 PRODUCTS
2.1 ACCEPTABLE PRODUCTS

Advant or { AM#0001} Advantage Plus _or approved equal. Proposed approved
equal shall be 100% conpatible with Advantor Advantage Pl us.

2.2  GENERAL REQUI REMENTS
2.2.1 Mat eri al s and Equi prment

Units of the sane type of equipnent shall be products of a single
manufacturer. Al nmaterial and equi pment shall be new and currently in
production. Each najor conponent of equi pment shall have the

manuf acturer's nodel and serial nunber in a conspicuous place.

2.2.2 Encl osures
System encl osures shall be as shown.
2.2.2.1 Interior Sensor

Sensors to be used in an interior environnment shall be housed in an
encl osure that provides protection against dust, falling dirt, and dri pping
noncorrosive |iquids.

2.2.2.2 Interior Electronics

System el ectronics to be used in an interior environnent shall be housed in
encl osures whi ch neet the requirenents of NEMA 250 Type 12

2.2.2.3 Cor rosi on Resi st ant

System el ectronics to be used in a corrosive environment as defined i n NEMVA
250 shall be housed in an encl osure which neet the requirenents of NEMA 250
Type 4X

2.2.3 Nanepl at es

Lam nated pl astic nanepl ates shall be provided for |ocal processors. Each
nanepl ate shall identify the | ocal processor and its |ocation within the
system Lam nated plastic shall be 3 mm thick, white with black center
core. Naneplates shall be a mninumof 25 by 75 mm wth nminimm6 nm
hi gh engraved block lettering. Nanmeplates shall be attached to the inside
of the encl osure housing the | ocal processor. Qher mjor conmponents of
the system shall have the manufacturer's nane, address, type or style,
nodel or serial nunber, and catal og nunber on a corrosion resistant plate
secured to the itemof equipnent. Naneplates will not be required for
devices smaller than 25 by 75 mm

2.2. 4 Tanper Provi sions

2.2.4.1 Tanper Switches
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Encl osures, cabinets, housings, boxes, and fittings of every description
havi ng hi nged doors or renpvable covers and which contain circuits or
connections of the intrusion detection systemand its power supplies, shal
be provided with cover operated, corrosion-resistant tanper swtches,
arranged to initiate an alarm signal when the door or cover is nmoved. The
encl osure and the tanper switch shall function together in such a manner as
to not allow direct line of sight to any internal components before the
switch activates. Tanper switches shall be inaccessible until the switch
is activated; have nounting hardware so conceal ed that the |ocation of the
switch cannot be observed fromthe exterior of the enclosure; be connected
to circuits which are under electrical supervision at all tines,
irrespective of the protection nbde in which the circuit is operating;
shal |l be spring-loaded and held in the closed position by the door or
cover; and shall be wired so that they break the circuit when the door or
cover is disturbed.

a. Nonsensor Enclosures: Tanper swi tches on nonsensor encl osures,
whi ch nust be opened to nake routine mai ntenance adjustnments to
the systemand to service the power supplies, shall be
push/pul | -set, autonatic reset type.

b. Sensor Enclosures: Tanper sw tches on sensor encl osures, which
nmust be opened to nake routine naintenance adjustnents to the
sensor, shall be single pole single throw type.

2.2.4.2 Encl osure Covers

Covers of pull and junction boxes provided to facilitate initia
installation of the system need not be provided with tanper switches if
they contain no splices or connections, but shall be protected by tack
wel di ng or brazing the covers in place or by tanper resistant security
fasteners. Labels shall be affixed to such boxes indicating they contain
no connecti ons.

2.2.5 Locks and Key-Lock Switches
2.2.5.1 Locks

Locks shall be installed on system encl osures for maintenance purposes.
Locks shall be UL |isted, round-key type, with three dual, one nmushroom
and three plain pin tunblers or conventional key type |ock having a
conbi nation of five cylinder pin and five-point three position side bar
Keys shall be stanmped "U.S. GOVTI. DO NOT DUP." The | ocks shall be so
arranged that the key can only be w thdrawn when in the | ocked position
Al'l mai ntenance | ocks shall be keyed alike and only two keys shall be
furnished for all of these |ocks. These keys shall be controlled in
accordance with the key control plan

2.2.5.2 Key- Lock- Qperat ed Swi tches
Al'l key-lock-operated switches required to be installed on system
conponents shall be UL listed, round-key type, with three dual, one

nmushroom and three plain pin tunblers. Keys shall be stanped "U. S. GOVT.
DO NOT DUP." Key-l ock-operated switches shall be two position, with the key
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renovabl e in either position. Al key-lock-operated switches shall be
keyed differently and only two keys shall be furnished for each

key-1 ock-operated-switch. These keys shall be controlled in accordance
with the key control plan

2.2.5.3 Construction Locks

If the Contractor requires |locks during installation and construction, a
set of tenporary |ocks shall be used. The final set of locks installed and
delivered to the Governnent shall not include any of the tenporary | ocks.

2.2.6 Application of System Conponent

Syst em conponents shall be designed for continuous operation. Electronic
conponents shall be solid state type, nounted on printed circuit boards
conforming to UL 796. Printed circuit board connectors shall be plug-in
qui ck-di sconnect type. Power dissipating conponents shall incorporate
safety margins of not less that 25 percent with respect to dissipation
ratings, maxi num voltages, and current carrying capacity. Light duty
relays and sinilar switching devices shall be solid state type or seal ed
el ect r o- mechani cal

2.2.6.1 Mai ntai nability

Conponents shall be designed to be nmaintained using comercially avail abl e
tool s and equi pnent. Conponents shall be arranged and assenbl ed so they
are accessible to mmintenance personnel. There shall be no degradation in
tanper protection, structural integrity, EM/RFl attenuation, or line
supervision after mai ntenance when it is perfornmed in accordance with

manuf acturer's instructions. The systemshall be configured and installed
to yield a nean tinme to repair (MITR) of not nore than 8 hours. Repair
time is the clock time fromthe time mai ntenance personnel are given
entrance to the systemand begin work, until the systemis fully functional

2.2.6.2 I nterchangeability

The system shall be constructed with off-the-shelf conponents which are
physically, electrically and functionally interchangeable w th equival ent
conponents as conplete itens. Replacenent of equival ent conponents shal

not require nodification of either the new conponent or of other conponents
wi th which the replacenent itens are used. Custom designed or
one-of-a-kind itens shall not be used. |Interchangeabl e conponents or
nodul es shall not require trial and error matching in order to neet

i ntegrated systemrequirenents, system accuracy, or restore conplete system
functionality.

2.2.6.3 El ectromagneti c and Radi o Frequency Interference (EM/RFI)

Syst em conponents generating EM/RFI shall be designed and constructed in
accordance with 47 CFR 15.

2.2.6.4 Product Safety

System conponents shall conformto applicable rules and requirenents of
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NFPA 70. System conponents shall be equi pped with instruction plates,

i ncl udi ng warni ngs and cautions, describing physical safety, and special or
i mportant procedures to be followed in operating and servicing system

equi pnent .

2.2.7 Control s and Designations
Controls and designations shall be as specified in NEMA ICS 1.

2.2.8 Speci al Test Equi pnment
The Contractor shall provide all special test equi pnent, special hardware,
software, tools, and progranming or initialization equi pmrent needed to
start or nmaintain any part of the systemand its conponents. Special test
equi pment is defined as any test equipnent not nornmally used in an
el ectroni cs mai ntenance facility.

2.2.9 Al ar m Qut put

The al arm out put of each sensor shall be a single pole double throw (SPDT)
contact rated for a minimumof 0.25 A at 24 volts DC

2.2.10 Al arm I ndi cator Lights

I ndicator lights used throughout the systemshall be light emtting diodes
(LED) or long life incandescent |lanps. The indicator |ights used shall be

visible froma distance of 9 m in an area illumnated to 800 lux (75 foot
candl es). The indicator lights shall conformto the follow ng col or
codi ng:

a. FLASH NG RED to alert an operator that a zone has gone into an
unacknow edged alarmor that prinmary power has fail ed.

b. REDto alert an operator that a zone is in alarmand that the
al arm has been acknow edged.

c. YELLOWto advise an operator that a zone is in access.
d. GREEN to indicate that a zone is secure or that power is on
2.2.11 Access/ Secur e Devi ces
Access/ secure devices shall be used to place a protected zone in ACCESS.
The device shall disable all sensor alarmoutputs, with the exception of
tanmper alarmoutputs within the protected zone, and sensors in zones above
false ceilings or other inaccessible |ocations as shown.

2.2.11.1 Swi t ches

The switch shall consist of a double pull key-operated switch housed in a
NEMA 12 equi val ent encl osure.

2.2.11.2 Key Pads
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Secur e/ Access keypads shall use a unique conbination of al phanuneric and
ot her synbols as an identifier. Keypads shall contain an integra

al phanuneri c/ speci al synbol s keyboard with synbols arranged i n ascendi ng
ASCI | code ordinal sequence. The keypad shall have a contact output.

2.3 | NTERI OR SENSORS
2.3.1 Bal anced Magnetic Switch (BMS)

The BMS shall detect 6 mm of separating relative novenent between the
magnet and the switch housing. Upon detecting such novenent, it shal
transmt an alarmsignal to the al arm annunciation system

2.3.1.1 BMS Subassenbl i es

The BMS shall consist of a switch assenbly and an actuating magnetic
assenbly. The switch nechanismshall be of the bal anced nmagnetic type.
Each switch shall be provided with an overcurrent protective device, rated
tolimt current to 80 percent of the switch capacity. Switches shall be
rated for a mnimumlifetinme of one nmllion operations. The housings of
surface mounted swi tches and magnets shall be nade of nonferrous netal and
shal | be weat herproof. The housings of recess mounted sw tches and magnets
shal | be nade of nonferrous netal or plastic.

2.3.1.2 Renot e Test

A renpte test capability shall be provided. The renpte test shall be
initiated when comanded by the al arm annunci ati on system The renpte test
shal |l activate the sensor's switch nechani smcausing an alarmsignal to be
transmtted to the al arm annunci ation system The renpte test shal

sinmul ate the nmovenent of the actuating nmagnet relative to the switch
subassenbl y.

2.3.2 M crowave Mbtion Sensor
2.3.2.1 Renmpte Test, M crowave Signa

A renpote test capability shall be provided. The renpte test hardware may
be integral to the sensor or a separate piece of equipnment. The renpte
test shall be initiated when commanded by the al arm annunci ati on system
The renote test shall excite the sensing el enent and associ ated el ectronics
causing an alarmsignal to be transmtted to the alarm annunci ati on system
The sensor stinulation generated by the renmpte test hardware shal

sinmul ate a standard intruder nmoving within the sensor's detection pattern

2.3.3 Passi ve Infrared Mdtion Sensor

The passive infrared notion sensor shall detect changes in the anbient

| evel of infrared en ssions caused by the novenent of a standard intruder
within the sensor's field of view. Upon detecting such changes, the sensor
shall transmit an alarmsignal to the alarm annunciation system The
sensor shall detect a change in tenperature of no nore than 1.1 degrees C,
and shall detect a standard intruder traveling within the sensor's
detection pattern at a speed of 0.091 to 2.29 m per second across two
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adj acent segnents of the field of view Enissions nonitored by the sensor
shall be in the 8 to 14 micron range. The sensor shall be adjustable to
obtain the coverage pattern shown. The sensor shall be equipped with a
tenperature conpensation circuit.

2.3.3.1 Test Indicator, Infrared Em ssions

The passive infrared notion sensor shall be equi pped with an LED wal k test
indicator. The walk test indicator shall not be visible during normal

operations. Wen visible, the wal k test indicator shall Iight when the
sensor detects an intruder. The sensor shall either be equipped with a
manual control, |ocated within the sensor's housing, to enabl e/ di sable the

test indicator or the test indicator shall be |located within the sensor
such that it can only be seen when the housing is open/renoved.

2.3.3.2 Renote Test, Infrared Em ssions

A renpte test capability shall be provided. The renpte test hardware may
be integral to the sensor or a separate piece of equipnment. The renpte
test shall be initiated when comanded by the al arm annunci ati on system
The renote test shall excite the sensing el enent and associ ated el ectronics
causing an alarmsignal to be transmtted to the alarm annunci ati on system
The sensor stinulation generated by the renmpte test hardware shal

simulate a standard intruder nmoving within the sensor's detection pattern

2.4 FI ELD PROCESSI NG HARDWARE
2.4.1 Al ar m Annunci ati on Local Processor

The al arm annunci ation | ocal processor shall respond to interrogations from
the field device network, recognize and store alarmstatus inputs unti

they are transnitted to the central station and change outputs based on
conmands received fromthe central station. The |ocal processor shall also
automatically restore comunication within 10 seconds after an interruption
with the field device network and provide dc |ine supervision on each of
its alarminputs.

a. Inputs. Local processor inputs shall nonitor dry contacts for
change of state that reflect alarmconditions. The |oca
processor shall have at least 8 alarminputs which allow wiring as
normal |y open or normally closed contacts for alarm conditions;
and shall al so provide |ine supervision for each input by
nmoni toring each i nput for abnornmal open, grounded, or shorted
conditions using dc current change neasurenents. The |oca
processor shall report for any condition that renmins off norna
at an input for longer than 500 milliseconds. Each alarm
condition shall be transmitted to the central conputer during the
next interrogation cycle.

b. CQutputs. Local processor outputs shall reflect the state of
commands i ssued by the central station. The outputs shall be a

form C contact and shall include nornally open and nornally closed
contacts. The local processor shall have at |east 4 conmand
out put s.
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2.4.2 Processor Power Supply

Local processor and sensors shall be powered froman uninterruptible power
source. The uninterruptible power source shall provide 6 hours of battery
back-up power in the event of primary power failure and shall automatically
fully recharge the batteries within 12 hours after prinmary power is
restored. There will be no equiprment mal functions or perturbations or |oss
of data during the switch fromprinmary to battery power and vice versa
Batteries shall be seal ed, non-outgassing type. The power supply shall be
equi pped with an indicator for ac i nput power and an indicator for dc

out put power. Loss of prinmary power shall be reported to the central
station as an al arm

2.4.3 Auxi | i ary Equi pnment Power

A GFlI service outlet shall be furnished inside the |ocal processor's
encl osure.

2.5 FI ELD PROCESSI NG SOFTWARE

Al field processing software described in this specification shall be
furnished as part of the conplete system

2.5.1 Qperating System

Each | ocal processor shall contain an operating systemthat controls and
schedul es that | ocal processor’'s activities inreal tine. The |loca
processor shall mmintain a point database in its nenory that includes al
paraneters, constraints, and the |atest value or status of all points
connected to that | ocal processor. The execution of |ocal processor
application prograns shall utilize the data in nenory resident files. The
operating systemshall include a real tinme clock function that maintains
t he seconds, mnutes, hours, date and nonth, including day of the week.
Each | ocal processor real tine clock shall be automatically synchronized
with the central station clock at |east once per day to plus or mnus 10
seconds. The tinme synchronization shall be acconplished w thout operator
i ntervention and wi thout requiring system shut down.

2.5.1.1 Startup

The | ocal processor shall have startup software that causes automatic
conmencenent of operation w thout human intervention, including startup of
all connected functions. A local processor restart program based on
detection of power failure at the |l ocal processor shall be included in the
| ocal processor software. The startup software shall initiate operation of
sel f-test diagnostic routines. Upon failure of the local processor, if the
dat abase and application software are no | onger resident, the |oca
processor shall not restart and systens shall remain in the failure node
indicated until the necessary repairs are made. |If the database and
application prograns are resident, the | ocal processor shall inmediately
resume operation.

2.5.1.2 Qper ati ng Mode
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Each | ocal processor shall control and nonitor inputs and outputs as
speci fied, independent of communications with the central station. Al arns,
status changes and other data shall be transmitted to the central station
when comuni cations circuits are operable. |f comunications are not
avai | abl e, each | ocal processor shall function in a stand-al one node and
operational data, including the status and alarmdata normally transmtted
to the central station shall be stored for later transm ssion to the
central station. Storage for the |latest 1024 events shall be provided at
each | ocal processor. Each |ocal processor shall accept software
downl oaded fromthe central station
2.5.1.3 Fai l ure Mde
Upon failure for any reason, each |ocal processor shall performan orderly
shutdown and force all | ocal processor outputs to a predetermned (failure
node) state, consistent with the failure nbdes shown and t he associ ated
control device.
2.5.2 Functi ons

The Contractor shall provide all software necessary to acconplish the
followi ng functions, as appropriate, fully inplenented and operational
wi thin each | ocal processor

a. Mnitoring of inputs.

b. Control of outputs.

c. Reporting of alarns automatically to central station

d. Reporting of sensor and output status to central station upon
request.

e. Mintenance of real tine, updated by the central station at |east
once a day.

f. Communication with the central station

g. Execution of |ocal processor resident prograns.

h. Diagnostics.

i. Download and upload data to and fromthe central station
2.6 W RE AND CABLE
2.6.1 Gener a

The Contractor shall provide all wire and cable not indicated as Governnent
furni shed equipnent. Al wiring shall meet NFPA 70 standards.

2.6.2 Above Ground Sensor Wring
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Sensor wiring shall be 20 AWG mi ninum twi sted and shielded, 2, 3, 4, or 6
pairs to match hardware. Milticonductor wire shall have an outer jacket of
PVC.

2.6.3 Cl ass 2 Low Energy Conductors

The conductor sizes specified for digital functions shall take precedence
over any requirenents for Class 2 | ow energy signal-circuit conductors
speci fied el sewhere.

PART 3 EXECUTI ON
3.1 MANUFACTURER S | NSTRUCTI ONS

The Contractor shall install all system conmponents, including Government
furni shed equi pnment, and appurtenances in accordance with the
manufacturer's instructions, |EEE C2 and as shown, and shall furnish
necessary interconnections, services, and adjustnents required for a
conpl ete and operabl e system as specified and shown.

3.1.1 Install ation

The Contractor shall install the systemin accordance with the standards
for safety, NFPA 70, UL 681, UL 1037 and UL 1076, and the appropriate
installation nmanual for each equi pnent type. Conponents within the system
shal |l be configured with appropriate service points to pinpoint system
trouble in less than 20 minutes. M ninum size of conduit shall be 13 nm
DTS shall not be pulled into conduits or placed in raceways, conpartments,
outl et boxes, junction boxes, or simlar fittings with other building
wiring. Flexible cords or cord connections shall not be used to supply
power to any conponents of the system except where specifically noted
herein. Al other electrical work shall be as specified in Sections 16415
and as shown. Gounding shall be installed as necessary to preclude ground
| oops, noise, and surges from adversely affecting system operation

3.1. 2 Encl osure Penetrations

Al'l enclosure penetrations shall be fromthe bottomunl ess the system
design requires penetrations fromother directions. Penetrations of
interior enclosures involving transitions of conduit frominterior to
exterior, and all penetrations on exterior enclosures shall be sealed with
rubber silicone sealant to preclude the entry of water. The conduit riser
shall ternminate in a hot-di pped gal vani zed netal cable term nator. The
termnator shall be filled with an approved seal ant as recomrended by the
cabl e manufacturer, and in such a nmanner that the cable is not damaged.

3.1.3 Col d Gal vani zi ng
Al field welds and/or brazing on factory gal vani zed conponents, such as
boxes, enclosures, and conduits, shall be coated with a col d-gal vani zed

pai nt containing at |east 95 percent zinc by weight.

3.2 SYSTEM STARTUP
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The Contractor shall not apply power to the intrusion detection system
until the followi ng itens have been conpl et ed:

a. Intrusion detection system equipnent itens and DTS have been set
up in accordance with manufacturer's instructions.

b. A visual inspection of the intrusion detection system has been
conducted to ensure that defective equipnent itens have not been
installed and that there are no | oose connecti ons.

c. Systemwiring has been tested and verified as correctly connected
as i ndi cat ed.

d. Al systemgrounding and transient protection systens have been
verified as properly installed and connected as i ndi cat ed.

e. Power supplies to be connected to the intrusion detection system
have been verified as the correct voltage, phasing, and frequency
as i ndi cat ed.

f. Satisfaction of the above requirenents shall not relieve the
Contractor of responsibility for incorrect installation, defective
equi pnent itens, or collateral damage as a result of Contractor
wor k/ equi prent .

3.3 SI TE TESTI NG
3.3.1 Cener a

The Contractor shall provide personnel, equipnent, instrunentation, and
supplies necessary to performthe site testing. The Governnment will
witness all testing. Witten perm ssion shall be obtained fromthe
CGovernment before proceeding with the next phase of testing. Oigina
copies of all data produced during perfornance verification and endurance
testing shall be turned over to the Government at the conclusion of each
phase of testing prior to Governnment approval of the test.

3.3.2 Contractor's Field Testing

The Contractor shall calibrate and test all equipnent, verify data

transm ssion system (DTS) operation, place the integrated systemin
service, and test the integrated system Gound rods installed by the
Contractor shall be tested as specified in |EEE Std 142. The Contractor
shal |l deliver a report describing results of functional tests, diagnostics,
and calibrations including witten certification to the Governnment that the
installed conplete system has been calibrated, tested, and is ready to
begi n performance verification testing. The report shall also include a
copy of the approved performance verification test procedure.

3.3.3 Performance Verification Test
The Contractor shall denponstrate that the conpl eted systemconplies with

the specified requirenments. Using approved test procedures, all physica
and functional requirenents of the project shall be denonstrated and shown.
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The performance verification test, as specified, shall not be started
until receipt by the Contractor of witten perm ssion fromthe Government,
based on the Contractor's witten request. This shall include
certification of successful conpletion of testing as specified in paragraph
Contractor's Field Testing, and upon successful conpletion of training as
speci fied. Upon successful conpletion of the performance verification test,
the Contractor shall deliver test reports and other docunentation to the
CGovernment, as specified. The Contractor will not be held responsible for
failures in system performance resulting fromthe foll ow ng:

(1) An outage of the main power in excess of the capability of any
backup power source, provided that the automatic initiation of al
backup sources was acconplished and that autonatic shutdown and
restart of the system perforned as specified.

(2) Failure of a Governnent furnished conmmunications |ink, provided
that the failure was not due to Contractor furnished equi pnent,
installation, or software.

(3) Failure of existing Governnent owned equi pnment, provided that the
failure was not due to Contractor furnished equi pnent,
installation, or software.

{ AM#0001}

{ AM#0001}

-- End of Section --
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SECTI ON 13851

FI RE DETECTI ON AND ALARM SYSTEM ADDRESSABLE
08/ 98
AMVENDMENT NO. 0001

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)

ANSI S3. 41 (1990; R 1996) Audi bl e Energency
Evacuation Signals

U S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)
47 CFR 15 Radi o Frequency Devi ces
| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENJ NEERS (| EEE)

| EEE C62. 41 (1991; R 1995) Surge Voltages in
Low Vol tage AC Power Circuits

NATI ONAL FI RE PROTECTI ON ASSCC!I ATI ON ( NFPA)

NFPA 70 (2002) National Electrical Code

NFPA 72 (1999; Errata Cct 96, Dec 96; TIA 96-1,
96-2, 96-3) National Fire A arm Code

NFPA 90A (1999) Installation of Air Conditioning
and Ventil ating Systens

NFPA 1221 (1999) Installation, Mintenance and Use
of Public Fire Service Comunication
Syst ens

UNDERWRI TERS LABCRATORI ES (UL)
UL 6 (1997) Rigid Metal Conduit
UL 38 (1994; Rev Nov 1994) Manual ly Actuated
Si gnal i ng Boxes for Use with

Fire-Protective Signaling Systens

UL 228 (1997) Door d osers-Holders, Wth or
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Wthout Integral Snoke Detectors

UL 268 (1996; Rev thru Jun 1998) Snoke Detectors
for Fire Protective Signaling Systens

UL 268A (1998) Snoke Detectors for Duct
Appli cations

UL 464 (1996; Rev May 1997) Audi bl e Signal
Appl i ances

UL 521 (1993; Rev COct 1994) Heat Detectors for
Fire Protective Signaling Systens

UL 797 (1993; Rev thru Mar 1997) Electri cal
Metal lic Tubing

UL 864 (1996) Control Units for Fire-Protective
Si gnal i ng Systens

UL 1242 (1996; Rev Mar 1998) Internedi ate Metal
Condui t

UL 1971 (1995; Rev thru May 1997) Signaling

Devices for the Hearing | npaired
1.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Fire Alarm Reporting System G, ED.

Detail draw ngs, prepared and signed by a Registered
Pr of essi onal Engi neer { AM#0001} (as defined by paragraph 1.3.7.3
"Design Services", consisting of a conplete |ist of equi pnment and
mat eri al, including manufacturer's descriptive and technical
literature, catalog cuts, and installation instructions. Note
that the contract drawi ngs show | ayouts based on typical
detectors. The Contractor shall check the | ayout based on the
actual detectors to be installed and nmake any necessary revisions
in the detail drawings. The detail drawi ngs shall also contain
conplete wiring and schematic diagrans for the equi pnent
furni shed, equi pnent |ayout, and any other details required to
denonstrate that the system has been coordi nated and will properly
function as a unit. Detailed point-to-point wiring diagram shall
be prepared and signed by a Registered Professional Engineer or a
NI CET Level 3 Fire Al arm Technici an showi ng points of connection.
D agram shal | include connections between system devi ces,
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appl i ances, control panels, supervised devices, and equi pnent that
is activated or controlled by the panel

SD- 03 Product Data

Storage Batteries; G ED.

Substantiating battery calcul ations for supervisory and al arm
power requirenents. Anpere-hour requirenents for each system
conponent and each panel conponent, and the battery recharging
peri od shall be included.

Vol tage Drop; G ED.

Vol tage drop cal cul ations for notification appliance circuits to
i ndicate that sufficient voltage is available for proper appliance
operation.

Speci al Tools and Spare Parts.

Spare parts data for each different itemof nmaterial and
equi pnent specified, not later than 3 nonths prior to the date of
beneficial occupancy. Data shall include a conplete list of parts
and supplies with the current unit prices and source of supply and
a list of the parts recommended by the nmanufacturer to be repl aced
after 1 year of service

Techni cal Data and Conputer Software; G ED.
Techni cal data which relates to conputer software
Tr ai ni ng.

Lesson plans, operating instructions, naintenance procedures,
and training data, furnished in manual format, for the training
courses. The operations training shall famliarize designated
gover nnent personnel with proper operation of the fire alarm
system The nmi ntenance training course shall provide the
desi gnat ed governnent personnel adequate know edge required to
di agnose, repair, nmintain, and expand functions inherent to the
system

Testing; G ED.

Detail ed test procedures, prepared and signed by a Registered
Pr of essi onal Engi neer or a NICET Level 3 Fire Al arm Techni ci an,
for the fire detection and al arm system 60 days prior to
perform ng systemtests.

SD- 06 Test Reports

Testing; G ED.
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Test reports, in booklet form showing field tests perforned to

prove conpliance with the specified performance criteria,
conpletion and testing of the installed system Each test

upon
report

shal | docunent readings, test results and indicate the fina
position of controls. The Contractor shall include the NFPA 72
Certificate of Conpletion and NFPA 72 I nspection and Testing Form

with the appropriate test reports.
SD-07 Certificates

Equi pnent .

Certified copies of current approvals or listings issued by an
i ndependent test lab if not listed by UL, FMor other nationally
recogni zed testing | aboratory, showi ng conpliance with specified

NFPA st andar ds.

Qualifications.

Proof of qualifications for required personnel. The installer
shal | submt proof of experience for the Professional Engineer

fire alarmtechnician, and the installing conpany.
SD-10 Operation and Mai ntenance Data

Techni cal Data and Conputer Software; G ED.

Si x copi es of operating manual outlining step-by-step procedures
required for system startup, operation, and shutdown. The nanua
shal | include the manufacturer's nane, nodel nunber, service
manual , parts list, and conplete description of equipnment and
their basic operating features. Six copies of maintenance nmanua
listing routine nmaintenance procedures, possible breakdowns and
repairs, and troubl eshooting guide. The nanuals shall include

conduit layout, equipnent |layout and sinplified wiring,

and

control diagrans of the systemas installed. The manuals shal

i nclude conpl ete procedures for systemrevision and expansi on
detailing both equi pnrent and software requirenents. Oiginal and
backup copies of all software delivered for this project shall be

provi ded, on each type of nedia utilized. Manuals shal

be

approved prior to training. {AM#0001}Provide system software for

all fire alarm system progranm ng, including nodifying the contro

panel to add/del ete devices and change controls.

1.3 GENERAL REQUI REMENTS

1.3.1 St andard Products

Mat eri al and equi pnent shall be the standard products of a manufacturer
regul arly engaged in the manufacture of the products for at least 2 vyears

prior to bid opening. Equipnent shall be supported by a service

organi zation that can provide service within 24 hours of notification
Provi de year 2000 (Y2K) conpliant products and equi pnent. Provide products

and equi pnent that are not adversely affected by dates prior to,
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foll owi ng January 1, 2000
1.3.2 Nanepl at es

Maj or conponents of equi pnment shall have the manufacturer's nane, address,
type or style, voltage and current rating, and catal og nunmber on a
noncorrosi ve and nonheat-sensitive plate which is securely attached to the
equi pnent .

1.3.3 Keys and Locks

Locks shall be keyed CAT-15. Substitution of simlar keyed | ocks that can
be forcibly opened with a CAT-15 key will not be allowed. Four keys for
the system shall be provided.

1.3.4 Tags

Tags with stanmped identification nunber shall be furnished for keys and
| ocks.

1.3.5 Verification of D nensions

After becoming famliar with details of the work, the Contractor shal
verify dinmensions in the field and shall advise the Contracting Oficer of
any di screpancy before performng the work.

1.3.6 Conpl i ance

The fire detection and alarm system and the central reporting system shal
be configured in accordance with NFPA 72; exceptions are acceptable as
directed by the Contracting Oficer. The equi pnent furni shed shall be
conpati ble and be UL listed, FM approved, or approved or listed by a
nationally recogni zed testing |laboratory in accordance with the applicable
NFPA st andar ds.

1.3.7 Qualifications
1.3.7.1 Engi neer and Techni ci an

a. Registered Professional Engineer with verification of experience
and at |east 4 years of current experience in the design of the fire
protection and detection systens.

b. National Institute for Certification in Engineering Technol ogi es
(NICET) qualifications as an engineering technician in fire alarm systens
programw th verification of experience and current N CET certificate.

c. The Registered Professional Engineer nay performall required
itens under this specification. The NICET Fire Al arm Technici an shal
performonly the itens allowed by the specific category of certification
hel d.

1.3.7.2 Installer
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The installing Contractor shall provide the following: NCET Fire Alarm
Technicians to performthe installation of the system A N CET Level 3
Fire Alarm Techni ci an shall supervise the installation of the fire alarm

system N CET Level 2 or higher Fire Alarm Technician shall install and
termnate fire alarm devices, cabinets and panels. An electrician or N CET
Level 1 Fire Alarm Technician shall install conduit for the fire alarm

system The Fire Alarmtechnicians installing the equi pment shall be
factory trained in the installation, adjustnent, testing, and operation of
t he equi pnent specified herein and on the draw ngs.

1.3.7.3 Desi gn Servi ces

Installations requiring designs or nodifications of fire detection, fire
alarm or fire suppression systems shall require the services and revi ew of
a qualified fire protection engineer. For the purposes of neeting this
requirenent, a qualified fire protection engineer is defined as an

i ndi vidual neeting one of the follow ng conditions:

a. An engineer having a Bachel or of Science or Masters of Science
Degree in Fire Protection Engineering froman accredited
university engineering program plus a mininumof {AWM#0001} 5
years' work experience in fire protection engi neering.

b. A registered professional engineer (P.E ) {AW001} who has
passed the National Council of Exami ners for Engi neering and
Surveys (NCEE) fire protection engineering witten exam nation

c. Avregistered PEin a related engineering discipline { AMF0001}
with a mininumof 5 years experience dedicated to fire protection
engi neeri ng.

d. {AW0001} DELETED

{AM#0001}If the individual is not a registered fire protection engi neer
with 5 years experience then a letter submtted on conpany |etterhead shal
be subnitted whenever docunents outlining fire systens or the life safety
concerns are provided to the governnent. |Individual shall neet one of the
requirenents |listed above in paragraph a, b, or c.

1.4  SYSTEM DESI GN
1.4.1 Qperation

The fire alarmand detection systemshall be a conplete, supervised fire
alarmreporting system The systemshall be activated into the al arm node
by actuation of any alarminitiating device. The systemshall remain in
the alarmnode until the initiating device is reset and the fire alarm
control panel is reset and restored to normal. Alarminitiating devices
shal |l be connected to signal line circuits (SLC), Style 6, in accordance
with NFPA 72. Alarmnotification appliances shall be connected to
notification appliance circuits (NAC), Style Z in accordance with NFPA 72.
A | ooped conduit system shall be provided so that if the conduit and al
conductors within are severed at any point, all SLC and NAC circuits will
remain functional. The conduit |oop requirenent is not applicable to the
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signal transmission link fromthe |local panels (at the protected prem ses)
to the Supervising Station (fire station, fire alarmcentral comunication
center). Textual, audible, and visual appliances and systens shall conply
with NFPA 72. Fire alarm system conponents requiring power, except for the
control panel power supply, shall operate on 24 Volts dc. Addressable
system shall be m croconputer (mcroprocessor or microcontroller) based
with a mninumword size of eight bits and shall provide the follow ng
features:

a. Sufficient menory to performas specified and as shown for
addr essabl e system

b. Individual identity of each addressabl e device for the follow ng
conditions: alarm trouble; open; short; and devices
m ssing/failed renote detector - sensitivity adjustnent fromthe
panel for snoke detectors

c. Capability of each addressabl e device being individually disabled
or enabl ed fromthe panel

d. Each SLC shall be sized to provide 40 percent addressabl e
expansi on wi t hout hardware nodifications to the panel

1.4.2 Qper ational Features
The system shall have the follow ng operating features:

a. Mnitor electrical supervision of SLC, and NAC. Snoke detectors
shal | have conbined alarminitiating and power circuits.

b. Mnitor electrical supervision of the prinmary power (ac) supply,
battery voltage, placenent of alarm zone nodule (card, PC board)
within the control panel, and transnmitter tripping circuit
integrity.

c. A trouble buzzer and trouble LED/LCD (light emtting diode/liquid
crystal diode) to activate upon a single break, open, or ground
fault condition which prevents the required nornmal operation of
the system The trouble signal shall also operate upon | oss of
primary power (ac) supply, low battery voltage, renoval of alarm
zone nodul e (card, PC board), and disconnection of the circuit
used for transmitting alarmsignals off-premses. A trouble alarm
silence switch shall be provided which will silence the trouble
buzzer, but will not extinguish the trouble indicator LED LCD
Subsequent trouble and supervisory alarns shall sound the trouble
signal until silenced. After the systemreturns to nornal
operating conditions, the trouble buzzer shall again sound unti
the silencing switch returns to nornal position, unless automatic
trouble reset is provided.

d. A one person test nbde. Activating an initiating device in this
node will activate an alarmfor a short period of time, then
automatically reset the alarm wthout activating the transnitter
during the entire process.
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e. Atransmitter disconnect switch to allow testing and nai nt enance
of the systemwi thout activating the transnitter (Mnaco BT2-7) but
providing a trouble signal when di sconnected and a restoration
si gnal when reconnect ed.

f. Evacuation alarmsilencing switch which, when activated, wll
silence alarmdevices, but will not affect the zone indicating
LED/ LCD nor the operation of the transmitter. This switch shal
be over-ridden upon activation of a subsequent alarmfrom an
unal armed devi ce and the NAC devices will be activated.

g. Electrical supervision for circuits used for supervisory signa
services (i.e., sprinkler systens, valves, etc.). Supervision
shal | detect any open, short, or ground.

h. Confirmation or verification of all snoke detectors. The contro
panel shall interrupt the transnission of an alarmsignal to the
system control panel for a factory preset period. This
interruption period shall be adjustable from1 to 60 seconds and
be factory set at 20 seconds. Imediately follow ng the
interruption period, a confirmation period shall be in effect
during which time an alarmsignal, if present, will be sent
iMmediately to the control panel. Fire alarmdevices other than
snoke detectors shall be programmed w t hout confirmation or
verification.

i. The fire alarmcontrol panel shall provide supervi sed addressabl e
relays for HVAC shutdown. An override at the HVAC panel shall not
be provided.

j. The fire alarmcontrol panel shall provide the required nonitoring
and supervi sed control outputs needed to acconplish el evator
recal |.

k. The fire alarmcontrol panel shall nonitor and control the fire
sprinkler system or other fire protection extinguishing system

I. The control panel and field panels shall be software
reprogranmmabl e to enabl e expansion or nodification of the system
wi t hout replacenent of hardware or firmmvare. Exanples of required
changes are: adding or deleting devices or zones; changi ng system
responses to particular input signals; progranm ng certain input
signals to activate auxiliary devices.

1.4.3 Al ar m Functi ons

An alarmcondition on a circuit shall automatically initiate the follow ng
functions:

a. Transm ssion of a signal over the station (Mnaco BT2-7) radio
fire reporting system

b. Visual indications of the al arned devices on the fire alarm
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control panel display and on the renote audibl e/visual display.

c. Continuous sounding or operation of alarmnotification appliances
t hroughout the building as required by ANSI S3.41.

d. Cdosure of doors held open by el ectronmagnetic devices.
e. Deactivation of the air handling units throughout the building.
1.4.4 Primary Power

perating power shall be provided as required by paragraph Power Supply for
the System Transfer fromnornal to enmergency power or restoration from
enmergency to normal power shall be fully automatic and not cause

transm ssion of a false alarm Loss of ac power shall not prevent

transm ssion of a signal via the fire reporting system upon operation of
any initiating circuit.

1.4.5 Battery Backup Power

Battery backup power shall be through use of rechargeable, seal ed-type
storage batteries and battery charger

1.4.6 { AMt0001} DELETED
1.4.7 Interface Wth ot her Equi pnent

Interfacing conponents shall be furnished as required to connect to
subsystens or devices which interact with the fire alarmsystem such as
supervisory or alarmcontacts in suppression systens, operating interfaces
for HVAC systens, door rel eases, etc.

1.5 DELI VERY AND STORAGE

Equi pnent delivered and placed in storage shall be stored with protection
fromthe weather, humdity and tenperature variation, dirt, dust, and any
ot her contam nants.

PART 2 PRODUCTS
2.1 CONTRCL PANEL

Control Panel shall conply with the applicable requirenents of UL 864.
Panel shall be nodular, installed in a surfacenmounted steel cabinet with

hi nged door and cylinder |lock. Control panel shall be a clean

uncluttered, and orderly assenbl ed panel containing conponents and

equi pment required to provide the specified operating and supervisory
functions of the system The panel shall have prom nent rigid plastic,
phenolic or netal identification plates for LED/ LCDs, zones, SLC, controls,
neters, fuses, and switches. Naneplates for fuses shall also include anpere
rating. The LED/LCD displays shall be |ocated on the exterior of the

cabi net door or be visible through the cabi net door. Control pane
switches shall be within the | ocked cabinet. A suitable nmeans (single
operation) shall be provided for testing the control panel visua
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i ndi cating devices (neters or LEDs/LCDs). Meters and LEDs shall be plainly
vi si bl e when the cabinet door is closed. Signals and LEDs/LCDs shall be
provided to indicate by zone any alarm supervisory or trouble condition on
the system Loss of power, including batteries, shall not require the
manual rel oading of a program Upon restoration of power, startup shall be
automatic, and shall not require any manual operation. The |loss of primary
power or the sequence of applying prinmary or energency power shall not
affect the transm ssion of alarm supervisory or trouble signals. Visua
annunci ation shall be provided for LED/ LCD visual display as an integra
part of the control panel and shall identify with a word description and id
nunber each device. Cabinets shall be provided with anple gutter space to
al | ow proper cl earance between the cabinet and live parts of the pane

equi pment. If nore than one nodular unit is required to forma control
panel, the units shall be installed in a single cabinet |arge enough to
accommobdate units. Cabinets shall be painted red.

2.1.1 Renmpt e System Audi bl e/ Vi sual Di spl ay

Audi bl e appliance shall have a m ni mum sound | evel output rating of 85 dBA
at 3.05 m and operate in conjunction with the panel integral display. The
audi bl e device shall be silenced by a systemsilence switch on the renpte
system The audi bl e device shall be silenced by the systemsilence switch
| ocated at the renmpte |location, but shall not extinguish the visua

i ndication. The renote LED/ LCD visual display shall provide
identification, consisting of the word description and id nunber for each
device as displayed on the control panel. A rigid plastic, phenolic or
netal identification sign which reads "Fire Al arm System Renpote Di spl ay”
shal |l be provided at the renpte audibl e/visual display. The renote visua
appliance | ocated with the audi ble appliance shall not be extingui shed
until the trouble or alarm has been cl eared.

2.1.2 Circuit Connections

Circuit conductors entering or |eaving the panel shall be connected to
screwtype ternminals with each conductor and terninal narked for
identification.

2.1.3 Syst em Expansi on and Modi fication Capabilities

Any equi pnrent and software needed by qualified technicians to inplenent
future changes to the fire alarmsystemshall be provided as part of this
contract.

2.1. 4 Addr essabl e Control Modul e

The control nodul e shall be capable of operating as a relay (dry contact
formC for interfacing the control panel with other systens, and to
control door holders or initiate elevator fire service. The nodul e shal
be UL listed as conpatible with the control panel. The indicating device
or the external |oad being controlled shall be configured as a Style Y
notification appliance circuits. The systemshall be capable of
supervising, audible, visual and dry contact circuits. The control nodul e
shal | have both an input and output address. The supervision shall detect
a short on the supervised circuit and shall prevent power from being
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applied to the circuit. The control nodel shall provide address setting
nmeans conpatible with the control panel's SLC supervision and store an
internal identifying code. The control nodule shall contain an integra
LED that flashes each tinme the control nobdule is polled.

2.2 STORACE BATTERI ES

Storage batteries shall be provided and shall be 24 Vdc seal ed,

| ead-cal ciumtype requiring no additional water. The batteries shall have
anpl e capacity, with primary power disconnected, to operate the fire alarm
systemfor a period of 72 hours. Following this period of battery
operation, the batteries shall have anple capacity to operate al
conponents of the system including all alarmsignaling devices in the
total alarmnode for a mninumperiod of 15 minutes. Batteries shall be

| ocated in a separate battery cabinet. Batteries shall be provided with
overcurrent protection in accordance with NFPA 72. Separate battery

cabi nets shall have a | ockabl e, hinged cover sinmlar to the fire alarm
panel . The |lock shall be keyed the sane as the fire alarmcontrol panel
Cabi nets shall be painted to match the fire alarmcontrol panel

2.3 BATTERY CHARGER

Battery charger shall be conpletely automatic, 24 Vdc with high/low
charging rate, capable of restoring the batteries fromfull discharge (18
Volts dc) to full charge within 48 hours. A pilot light indicating when
batteries are manual ly placed on a high rate of charge shall be provided as
part of the unit assenbly, if a high rate switch is provided. Charger
shall be located in control panel cabinet or in a separate battery cabinet.

2.4 ADDRESSABLE MANUAL FI RE ALARM STATI ONS

Addr essabl e manual fire alarmstations shall conformto the applicable
requirenents of UL 38. Manual stations shall be connected into signal |ine
circuits. Stations shall be installed on sem -flush nmounted outl et boxes.
Manual stations shall be nmounted at 1220 mm Stations shall be double
action type. Stations shall be finished in red, with raised letter
operating instructions of contrasting color. Stations requiring the
breaki ng of glass or plastic panels for operation are not acceptable.
Stations enploying glass rods are not acceptable. The use of a key shal
be required to reset the station. Gavity or nercury switches are not
acceptable. Switches and contacts shall be rated for the voltage and
current upon which they operate. Addressable pull stations shall be
capabl e of being field programmed, shall |atch upon operation and renain

| atched until manually reset. Stations shall have a separate screw

term nal for each conductor. Surface nobunted boxes shall be natched and
pai nted the sane color as the fire alarm nanual stations. Conventiona
pul | stations with addressabl e nbdul es added shall not be used.

2.5 FI RE DETECTI NG DEVI CES
Fire detecting devices shall conply with the applicable requirenents of
NFPA 72, NFPA 90A, UL 268, UL 268A, and UL 521. Detector base shall have

screw ternminals for nmaking connections. No solder connections will be
al lowed. Detectors located in conceal ed | ocations (above ceiling, raised
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floors, etc.) shall have a renpte visible indicator LED/LCD. Addressable
fire detecting devices, except flanme detectors, shall be dynanmically

supervised and uniquely identified in the control panel. Al fire alarm
initiating devices shall be individually addressabl e, except where
i ndicated. Installed devices shall conformto NFPA 70 hazard

classification of the area where devices are to be install ed.
2.5.1 Heat Detectors

Heat detectors shall be designed for detection of fire by fixed tenperature
Heat detector spacing shall be rated in accordance with UL 521. Detectors
| ocated in areas subject to noisture, exterior atnospheric conditions, or
hazardous | ocations shall be types approved for such |ocations. Heat
detectors located in attic spaces or simlar conceal ed spaces bel ow t he
roof shall be internedi ate tenperature rated.

2.5.1.1 Fi xed Tenperature Detectors

Detectors shall be designed for sem -flush outlet box nounting and
supported i ndependently of wiring connections. Detectors shall be designed
to detect high heat. The detectors shall have a specific tenperature
setting of 57.2 degrees C.. The UL 521 test rating for the fixed
tenperature detectors shall be rated for 4.57 by 4.57 m

2.5.2 Snoke Det ectors

Snoke detectors shall be designed for detection of abnormal snoke
densities. Snoke detectors shall be photoelectric type. Detectors shal
contain a visible indicator LED/LCD that shows when the unit is in alarm
condition. Detectors shall not be adversely affected by vibration or
pressure. Detectors shall be the plug-in type in which the detector base
contains termnals for making wiring connections. Detectors that are to be
installed in conceal ed (above false ceilings, etc.) locations shall be
provided with a renpte indicator LEDLCD suitable for nmounting in a

fini shed, visible [ocation

2.5.2.1 Phot oel ectric Detectors

Detectors shall operate on a light scattering concept using an LED |i ght
source. Failure of the LED shall not cause an alarmcondition. Detectors
shall be factory set for sensitivity and shall require no field adjustnents
of any kind. Detectors shall have an obscuration rating in accordance with
UL 268. Addressabl e snmoke detectors shall be capable of having the
sensitivity being renptely adjusted by the control panel

2.5.2.2 Duct Detectors

Duct - nount ed phot oel ectric snoke detectors shall be furnished and installed
where indicated and in accordance with NFPA 90A. Units shall consist of a
snoke detector as specified in paragraph Photoelectric Detectors, nounted
in a special housing fitted with duct sanpling tubes. Detector circuitry
shall be nounted in a netallic enclosure exterior to the duct. Detectors
shal | have a manual reset. Detectors shall be rated for air velocities
that include air flows between 2.5 and 20 m's. Detectors shall be powered
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fromthe fire alarmpanel. Sanpling tubes shall run the full width of the
duct. The duct detector package shall conformto the requirenments of NFPA
90A, UL 268A, and shall be UL listed for use in air-handling systens. The
control functions, operation, reset, and bypass shall be controlled from
the fire alarmcontrol panel. Lights to indicate the operation and al arm
condition; and the test and reset buttons shall be visible and accessible
with the unit installed and the cover in place. Detectors nounted above
1.83 m and those nounted below 1.83 m that cannot be easily accessed
whi |l e standing on the floor, shall be provided with a renpte detector

i ndi cator panel containing test and reset switches. Renote |anps and
switches as well as the affected fan units shall be properly identified in
etched plastic placards. Detectors shall have auxiliary contacts to
provide control, interlock, and shutdown functions specified in Section

{ AM#0001} 15952 DI RECT DI G TAL CONTROL SYSTEM FOR DYESS AFB. The
detectors shall be supplied by the fire alarm system manufacturer to ensure
conpl ete system conpatibility.

2.6 NOTI FI CATI ON APPLI ANCES

Audi bl e appliances shall conformto the applicable requirenents of UL 464.
Devi ces shall be connected into notification appliance circuits. Devices
shal | have a separate screw termnal for each conductor. Audi bl e appliances
shal | generate a unique audi bl e sound from other devices provided in the
bui | di ng and surrounding area. Surface nounted audi bl e appliances shall be
pai nted white. Recessed audi ble appliances shall be installed with a gril
that is painted white.

2.6.1 Alarm Bel | s

Bel s shall be surface nounted with the matchi ng nounting back box surface
nounted. Bells shall be suitable for use in an electrically supervised
circuit. Bells shall be the underdone type produci ng a m ni num out put
rating of 85 dBA at 3.1 m Bells used in exterior |ocations shall be
specifically listed or approved for outdoor use and be provided wth netal
housi ng and protective grilles. Single stroke, electrically operated,
supervi sed, solenoid bells shall be used for coded applications.

2.6.2 Al ar m Hor ns

Horns shall be surface nounted, with the matchi ng nounting back box surface
nounted vibrating type suitable for use in an electrically supervised
circuit. Horns shall produce a sound rating of at |east 85 dBA at 3.05 m
Horns used in exterior |ocations shall be specifically listed or approved
for outdoor use and be provided with netal housing and protective grilles.

2.6.3 Vi sual Notification Appliances
Vi sual notification appliances shall conformto the applicable requirenents
of UL 1971 and the contract draw ngs. Appliances shall have clear high
intensity optic lens, xenon flash tubes, and output white light. Strobe
flash rate shall be between 1 to 3 flashes per second and a m ni num of 75
candel a. Strobe shall be surface nmounted.

2.6.4 Conbi nati on Audi bl e/ Vi sual Notification Appliances
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Conbi nati on audi bl e/ vi sual notification appliances shall provide the sane
requi renents as individual units except they shall mount as a unit in
standard backboxes. Units shall be factory assenbled. Any other audible
notification appliance enployed in the fire alarmsystens shall be approved
by the Contracting O ficer.

2.7 FI RE DETECTI ON AND ALARM SYSTEM PERI PHERAL EQUI PMVENT
2.7.1 El ectromagneti c Door Hol d- Open Devi ces

Devi ces shall be attached to the walls unless otherw se indicated. Devices
shall conply with the appropriate requirenments of UL 228. Devices shal
operate on 24 Volt dc power. Conpatible magnetic conponent shall be
attached to the door. Under normal conditions, the nmagnets shall attract
and hold the doors open. Wen nmagnets are de-energized, they shall rel ease
the doors. Magnets shall have a holding force of 111.2 N (25 pounds).

Devi ces shall be UL or FM approved. Housing for devices shall be brushed
al umi num or stainless steel. Operation shall be fail safe with no noving
parts. Electronmagnetic door hol d-open devices shall not be required to be
hel d open during building power failure.

2.7.2 Conduit
Conduit and fittings shall conmply with NFPA 70, UL 6, UL 1242, and UL 797.
2.7.3 Wring

Wring shall conformto NFPA 70. Wring for 120 Vac power shall be No. 12
AWG mininmnum The SLC wiring shall be copper cable in accordance with the
manuf acturers requirements. Wring for fire alarmdc circuits shall be No.
14 AWG mini mum Vol tages shall not be nixed in any junction box, housing,
or device, except those containing power supplies and control relays.
Wring shall conformto NFPA 70. Systemfield wiring shall be solid copper
and installed in netallic conduit or electrical metallic tubing, except
that rigid plastic conduit nay be used under sl ab-on-grade. Conductors
shal | be col or coded. Conductors used for the sane functions shall be
simlarly color coded. Wring code color shall remain uniformthroughout
the circuit. T-tap connections to initiating device circuits, supervisory
alarmcircuits, and notification appliance circuits are prohibited.

2.7. 4 Speci al Tools and Spare Parts
Software, connecting cables and proprietary equi pnent, necessary for the
mai nt enance, testing, and reprogranm ng of the equi pnent shall be furnished
to the Contracting O ficer. Two spare fuses of each type and size required
shal |l be furnished. Two percent of the total nunber of each different type
of detector, but no less than two each, shall be furnished. Spare fuses
shall be nounted in the fire al arm panel

2.8 TRANSM TTERS

2.8.1 Radio Alarm Transmitters
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Transmitters shall be conpatible with proprietary supervising station

recei ving equi pnent. Each radio alarmtransmitter shall be the

manuf acturer's recogni zed comrerci al product, conpletely assenbl ed, wred,
factory tested, and delivered ready for installation and operation
Transmtters shall be provided in accordance with applicable portions of
NFPA 72, NFPA 1221, and 47 CFR 15. Transmtter el ectronics nodule shall be
contai ned within the physical housing as an integral, renovable assenbly.
The {AM#0001}transmitter shall be a Monaco BT2-7, narrow band RF. At the
contractors option, and if UL |listed, the transmtter may be housed in the
sane panel as the fire alarmcontrol panel

2.8.1.1 Transm tter Power Supply

Each radio alarmtransmtter shall be powered by a conbination of locally
avai | abl e 120-volt ac power and a seal ed, |ead-calciumbattery.

a. Operation: Each transmitter shall operate from 120-volt ac power.
In the event of 120-volt ac power |loss, the transmitter shal
automatically switch to battery operation. Switchover shall be
acconplished with no interruption of protective service, and shal
automatically transmt a trouble nessage. Upon restoration of ac
power, transfer back to nornmal ac power supply shall also be autonatic.

b. Battery Power: Transmitter standby battery capacity shall provide
sufficient power to operate the transmitter in a normal standby status
for a mninmumof 72 hours and be capable of transmitting alarns during
t hat peri od.

2.8.1.2 Radi o Al arm Transmi tter Housi ng

Transmtter housing shall be NEMA Type 1. The housing shall contain a |ock
that is keyed identical to radio alarmtransmitter housings on the base.
Radi o alarmtransmtter housing shall be factory painted with a suitable
primng coat and not | ess than two coats of a hard, durable weatherproof
enanel .

2.8.1.3 Ant enna

The Contractor shall provide omidirectional, coaxial, halfwave dipole
antennas for radio alarmtransmtters with a driving point inpedance to
match transmitter output. The antenna and antenna nounts shall be
corrosion resistant and designed to withstand wind velocities of 161 knih

Ant ennas shall not be nmounted to any portion of the building roofing
system Configure antenna to neet the requirenents of the Base Fire Alarm
Reporting System

PART 3 EXECUTI ON
3.1 | NSTALLATI ON
All work shall be installed as shown and in accordance with the

manuf acturer's di agrans and recommendati ons, unl ess otherw se specified.
Snoke detectors shall not be installed until construction is essentially
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conpl ete and the building has been thoroughly cleaned.
3.1.1 Power Supply for the System

A single dedicated circuit connection for supplying power froma branch
circuit to each building fire alarmsystem shall be provided. The power
shal | be supplied as shown on the drawi ngs. The power supply shall be
equi pped with a | ocking mechani smand narked in red with the words "FIRE
ALARM Cl RCU T CONTROL"

3.1.2 Wring

Conduit size for wiring shall be in accordance with NFPA 70. Wring for
the fire alarmsystemshall not be installed in conduits, junction boxes,

or outlet boxes with conductors of |ighting and power systens. Not nore
than two conductors shall be installed under any device screw termnal

The wires under the screw termnal shall be straight when placed under the
termnal then clanped in place under the screw termnal. The wres shal

be broken and not tw sted around the termnal. Circuit conductors entering
or leaving any nounting box, outlet box enclosure, or cabinet shall be
connected to screw termnals with each term nal and conductor nmarked in
accordance with the wiring diagram Connections and splices shall be nmde
using screw term nal blocks. The use of wire nut type connectors in the
systemis prohibited. Wring within any control equi pnent shall be readily
accessi bl e without renoving any conponent parts. The fire al arm equi pnent
manuf acturer's representative shall be present for the connection of wring
to the control panel. Al wring shall be in conduit for power, SLC and
NAC circutis. Al wiring shall be #16 AW m ni num

3.1.3 Control Pane

The control panel and its assorted conponents shall be mounted so that no
part of the enclosing cabinet is |less than 300 nm nor nore than 2000 nm
above the finished floor. Manually operable controls shall be between 900
and 1100 nm above the finished floor. Panel shall be installed to conply
with the requirenents of UL 864.

3.1.4 Det ect ors

Detectors shall be located and installed in accordance with NFPA 72.
Detectors shall be connected into signal line circuits or initiating device
circuits as indicated on the drawings. Detectors shall be at |east 300 nm
fromany part of any lighting fixture. Detectors shall be |ocated at |east
900 mm fromdiffusers of air handling systens. Each detector shall be
provided with appropriate nounting hardware as required by its nounting

| ocation. Detectors which nount in open space shall be nmounted directly to
the end of the stubbed down rigid conduit drop. Conduit drops shall be
firmy secured to mninize detector sway. Were |length of conduit drop
fromceiling or wall surface exceeds 900 mm sway bracing shall be
provided. Detectors installed in conceal ed | ocations (above ceiling,
raised floors, etc.) shall have a renpte visible indicator LEDJLCD in a
fini shed, visible location

3.1.5 Notification Appliances
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Notification appliances shall be nounted 2003 nm above the finished floor
or 150 nm bel ow the ceiling, whichever is |ower.

3.1.6 Annunci at or Equi prment
Annunci at or equi pnent shall be nounted where indicated on the draw ngs.
3.1.7 Addr essabl e Control Modul e

Addr essabl e and control nodul es shall be installed in the outlet box or

adj acent to the device they are controlling. |If a supplenentary
suppression rel easing panel is provided, then the nonitor nodul es shall he
nounted in a common encl osure adjacent to the suppression rel easi ng pane
and both this enclosure and the suppression rel easing panel shall be in the
sanme room as the releasing devices. Al interconnecting wires shall be
supervi sed unl ess an open circuit or short circuit abnormal condition does
not affect the required operation of the fire alarmsystem |f contro
nodul es are used as interfaces to other systens, such as HVAC or el evator
control, they shall be within the control panel or immediately adjacent to
it. Control nodules that control a group of notification appliances shal
be adjacent to the first notification appliance in the notification
appliance circuits. Control nodul es that connect to devices shal
supervise the notification appliance circuits. Control nodul es that
connect to auxiliary systens or interface with other systems (non-life
safety systens) and where not required by NFPA 72, shall not require the
secondary circuits to be supervised. Contacts in suppression systens and
other fire protection subsystens shall be connected to the fire alarm
systemto performrequired alarmfunctions as specified in Section 13930
VET Pl PE SPRI NKLER SYSTEM FI RE PROTECTI ON and as indicated on the draw ngs
and as specified herein.

3.2 OVERVOLTAGE AND SURGE PROTECTI ON
3.2.1 Power Line Surge Protection

Al'l equi pnment connected to alternating current circuits shall be protected
fromsurges per |EEE C62.41 B3 conbi nati on wavef orm and NFPA 70. Fuses
shal |l not be used for surge protection. The surge protector shall be rated
for a maximum |l et thru voltage of 350 Volts ac (line-to-neutral) and 350
Volt ac (neutral -to-ground).

3.2.2 Low Voltage DC Circuits Surge Protection
Al'l NAC, and comuni cati on cabl es/ conductors, except fiber optics, shal
have surge protection installed at each point where it exits or enters a
buil ding. Equi pment shall be protected from surges per | EEE C62.41 B3
conbi nati on waveform and NFPA 70. The surge protector shall be rated to
protect the 24 Volt dc equi pnent. The naxi mum dc cl anpi ng vol t ages shal
be 36 V (line-to-ground) and 72 Volt dc (line-to-line).

3.2.3 Signal Line Circuit Surge Protection

Al'l SLC cabl es/ conductors, except fiber optics, shall have surge
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protection/isolation circuits installed at each point where it exits or
enters a building. The circuit shall be protected from surges per |EEE
C62. 41 B3 conbi nati on waveform and NFPA 70. The surge protector/isol ator
shall be rated to protect the equipnent.

3.3  GROUNDI NG
Groundi ng shall be provided by connecting to building ground system
3.4  TESTING

The Contractor shall notify the Contracting Oficer at |east 10 days before
the prelinmnary and acceptance tests are to be conducted. The tests shal
be performed in accordance with the approved test procedures in the
presence of the Contracting Oficer. The control panel manufacturer's
representative shall be present to supervise tests. The Contractor shal
furnish instrunents and personnel required for the tests.

3.4.1 Prelimnary Tests

Upon conpletion of the installation, the systemshall be subjected to
functional and operational performance tests including tests of each
installed initiating and notification appliance, when required. Tests
shal | include the meggering of systemconductors to determne that the
systemis free fromgrounded, shorted, or open circuits. The nmegger test
shal |l be conducted prior to the installation of fire alarmequipnent. |If
deficiencies are found, corrections shall be made and the system shall be
retested to assure that it is functional. After conpleting the prelimnary
testing the Contractor shall conplete and submt the NFPA 72, Certificate
of Conpl eti on.

3.4.2 Accept ance Test

{ AMEO001} A Corps of Engi neers (COE) pipe protection engi neer shall w tness
tests and approve installation. Acceptance testing shall not be perforned
until the Contractor has conpleted and submtted the Certificate of

Conpl etion. Testing shall be in accordance with NFPA 72. The reconmended
tests in NFPA 72 shall be considered nandatory and shall verify that

previ ous deficiencies have been corrected. The Contractor shall conplete
and subnit the NFPA 72, Inspection and Testing Form The test shal

i nclude all requirenents of NFPA 72 and the foll ow ng:

a. Test of each function of the control panel
b. Test of each circuit in both trouble and nornmal nobdes.

c. Tests of each alarminitiating devices in both normal and trouble
condi tions.

d. Tests of each control circuit and device.
e. Tests of each alarmnotification appliance.

f. Tests of the battery charger and batteries.
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g. Conplete operational tests under energency power supply.
h. Visual inspection of wiring connections.

i. Opening the circuit at each alarminitiating device and
notification appliance to test the wiring supervisory feature.

j. Gound fault
k. Short circuit faults
I. Stray voltage
m Loop resistance
3.5 TRAI NI NG

Trai ning course shall be provided for the operations and mai nt enance staff.

The course shall be conducted in the building where the systemis
installed or as designated by the Contracting Officer. The training period
for systems operation shall consist of {AMt0001} 2 training { AVW¥0001}days
(8 hours per day) and shall start after the systemis functionally
conpleted but prior to final acceptance tests. The training period for
systens mai nt enance shall consist of 2 training days (8 hours per day) and
shall start after the systemis functionally conpleted but prior to fina
acceptance tests. The instructions shall cover itens contained in the
operating and mai ntenance instructions. In addition, training shall be
provi ded on perfornance of expansions or nodifications to the fire
detection and alarm system The training period for system expansi ons and
nodi fications shall consist of at least 1 training days (8 hours per day)
and shall start after the systemis functionally conpleted but prior to
final acceptance tests.

-- End of Section --
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SECTI ON 13930
WET Pl PE SPRI NKLER SYSTEM FI RE PROTECTI ON
11/ 99
AMENDVENT NO. 0001

PART 1  GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM A 47/ A 47M (1999) Ferritic Malleable Iron Castings

ASTM A 53/ A 53M (2001) Pipe, Steel, Black and Hot-D pped,
Zi nc- Coat ed, Wl ded and Sean ess

ASTM A 135 (1997c) Electric-Resistance-Wl ded Stee
Pi pe

ASTM A 183 (1998) Carbon Steel Track Bolts and Nuts

ASTM A 536 (1999el) Ductile Iron Castings

ASTM A 795 (1997) Bl ack and Hot-Di pped Zi nc- Coat ed

(Gl vani zed) Wl ded and Seamnl ess St eel
Pipe for Fire Protection Use

ASME | NTERNATI ONAL ( ASME)

ASME B16.1 (1998) Cast Iron Pipe Flanges and Fl anged
Fittings

ASME B16. 3 (1998) Malleable Iron Threaded Fittings

ASME B16. 4 (1998) Gray Iron Threaded Fittings

ASME B16.9 (1993) Factory-Made Wought Stee
Buttwel ding Fittings

ASME B16. 11 (1996) Forged Fittings, Socket-Wlding and
Thr eaded

ASME B16. 21 (1992) Nonnetallic Flat Gaskets for Pipe
Fl anges

ASME B18.2.1 (1996) Square and Hex Bolts and Screws
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(I'nch Series)

ASME B18. 2.2 (1987; R 1993) Square and Hex Nuts (Inch
Seri es)

AMERI CAN SOCI ETY OF SANI TARY ENG NEERI NG ( ASSE)

ASSE 1015 (1993) Doubl e Check Backfl ow Prevention
Assenbl y

AMERI CAN WATER WORKS ASSCOCI ATI ON ( AWAA)

AWM EVWV (1999) Standard Met hods for the
Exami nation of Water and Wast ewat er

AWM B300 (1999) Hypochlorites

AWM B301 (1992; Addenda B30la - 1999) Liquid
Chl ori ne

AWM C104 (1995) Cenent-Mortar Lining for

Ductile-lron Pipe and Fittings for Water

AWM C110 (1998) Ductile-lron and Gray-Ilron
Fittings, 3 In. Through 48 In. (75 mm
t hrough 1200 mm), for Water and O her
Li qui ds

AWM Cl111 (1995) Rubber- Gasket Joints for
Ductile-lron Pressure Pipe and Fittings

AWM C151 (1996) Ductile-lron Pipe, Centrifugally
Cast, for Water or Qther Liquids

AWM C203 (1997; Addenda C203a - 1999) Coal - Tar
Protective Coatings and Linings for Steel
Water Pipelines - Enanel and Tape -
Hot - Appl i ed

AWM M20 (1973) Manual : Water Chlorination
Principles and Practices

FACTORY MUTUAL ENG NEERI NG AND RESEARCH (FM
FM P7825a (1998) Approval Guide Fire Protection
FM P7825b (1998) Approval Guide Electrical Equipnent

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MSS SP-71 (1997) Cast Iron Swi ng Check Val ves,
Fl anges and Threaded Ends
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NATI ONAL FI RE PROTECTI ON ASSCC!I ATI ON ( NFPA)

NFPA 13 (1999) Installation of Sprinkler Systens
NFPA 24 (1995) Installation of Private Fire
Service Mains and Their Appurtenances
NFPA 1963 (1998) Fire Hose Connections
NATI ONAL | NSTI TUTE FOR CERTI FI CATI ON | N ENA NEERI NG TECHNOLOGQ ES
(NI CET)
NI CET 1014-7 (1995) Program Detail Manual for

Certification in the Field of Fire

Prot ecti on Engi neering Technology (Field
Code 003) Subfield of Autonmatic Sprinkler
Syst em Layout

UNDERWRI TERS LABORATORI ES (UL)
UL Bld Mat Dir (1999) Building Materials Directory
UL Fire Prot Dir (1999) Fire Protection Equi pnent Directory
1.2 GENERAL REQUI REMENTS

Wet pi pe sprinkler systemshall be provided in all areas of the building.
The sprinkler systemshall provide fire sprinkler protection for the entire
area. Except as nodified herein, the systemshall be designed and
installed in accordance with NFPA 13. {AM#0001} Pi pe sizes
whi ch are not indicated on drawi ngs shall be determ ned by hydraulic
calculation. The Contractor shall design any portions of the sprinkler
systemthat are not indicated on the drawi ngs including |ocating
sprinklers, piping and equi pnent, and size piping and equi pnent when this
information is not indicated on the drawings or is not specified herein
The design of the sprinkler systemshall be based on hydraulic

cal cul ations, and the other provisions specified herein

1.2.1 Hydraul i ¢ Desi gn
The system shall be hydraulically designed as shown on the Contract Draw ngs.
The m ni mum pi pe size for branch lines in gridded systems shall be 32 mm.
Hydraulic cal cul ations shall be in accordance with the Area/Density Mt hod
of NFPA 13. Water velocity in the piping shall not exceed 6 ms .
1.2.1.1 Hose Denand
An al |l owance for exterior hose streams as shown on the Contract Draw ngs
shal | be added to the sprinkler systemdenmand at the point of connection to
t he existing system

1.2.1.2 Basis for Cal cul ati ons
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The design of the systemshall be based upon a water supply with a static
pressure of 4.69 bars, and a flow of 95.87 at a residual pressure of 3.52
bars. Water supply shall be presuned avail able at the point of connection
to existing. Hydraulic calculations shall be based upon the Hazen-WIIlians
formula with a "C' value of 120 for steel piping, 150 for copper tubing,
140 for new cenent-lined ductile-iron piping.

1.2.2 Spri nkl er Spaci ng

Sprinklers shall be uniformy spaced on branch |ines. Maxi mum spacing per
sprinkler shall not exceed limts specified in NFPA 13.

1.3 COCORDI NATI ON OF TRADES

Pi pi ng offsets, fittings, and any other accessories required shall be
furnished as required to provide a conplete installation and to elimnate
interference with other construction. Sprinkler shall be installed over
and under ducts, piping and platforms when such equi prent can negatively
ef fect or disrupt the sprinkler discharge pattern and coverage.

1.4 DELI VERY AND STORAGE

Al'l equi pnment delivered and placed in storage shall be housed in a manner
to preclude any damage fromthe weat her, hunmdity and tenperature
variations, dirt and dust, or other contam nants. Additionally, all pipes
shal | either be capped or plugged until install ed.

1.5 FI ELD MEASUREMENTS

The Contractor shall becone fanmiliar with all details of the work, verify
all dimensions in the field, and shall advise the Contracting Oficer of
any di screpancy before performng the work.

1.6 SUBM TTALS

Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Sprinkl er System Shop Drawi ngs; G ED.

Three copies of the Sprinkler System Shop Drawi ngs, no | ater
than 21 days prior to the start of sprinkler systeminstallation
The Sprinkler System Shop Drawi ngs shall conformto the
requi renents established for working plans as prescribed in NFPA 13.
Drawi ngs shall include plan and el evation vi ews denonstrating
that the equipnment will fit the allotted spaces with clearance for
installation and mai nt enance. Each set of draw ngs shall include
the foll ow ng:
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a. Descriptive index of drawings in the subnmittal wth
drawi ngs listed in sequence by drawi ng nunber. A | egend
i dentifying device synbols, nonenclature, and conventions used.

b. Floor plans drawn to a scale not |less than 1:100 which
clearly show |l ocations of sprinklers, risers, pipe hangers,
seisnic separation assenblies, sway bracing, inspector's test
connections, drains, and other applicable details necessary to
clearly describe the proposed arrangenent. Each type of fitting
used and the | ocations of bushings, reducing couplings, and wel ded
joints shall be indicated.

c. Actual center-to-center dinensions between sprinklers on
branch |ines and between branch lines; fromend sprinklers to
adj acent walls; fromwalls to branch lines; fromsprinkler feed
mai ns, cross-mains and branch lines to finished floor and roof or
ceiling. A detail shall show the dinmension fromthe sprinkler and
sprinkler deflector to the ceiling in finished areas.

d. Longitudinal and transverse buil ding sections show ng
typical branch line and cross-nmain pipe routing as well as
el evation of each typical sprinkler above finished floor

e. Details of each type of riser assenbly; pipe hanger; sway
bracing for earthquake protection, and restraint of underground
water nain at point-of-entry into the building, and electrica
devi ces and interconnecting wring.

As-Built Shop Drawi ngs; G RE.
As-built shop drawi ngs, at |east 14 days after conpletion of the
Fi nal Tests. The Sprinkler System Draw ngs shall be updated to
reflect as-built conditions after all related work is conpleted
and shall be on reproducible full-size nylar film
SD- 03 Product Data

Fire Protection Related Subnmittals.

A list of the Fire Protection Related Subnittals, no later than 7
days after the approval of the Fire Protection Specialist.

Load Cal cul ations for Sizing Sway Bracing, G ED.

For systens that are required to be protected agai nst danage
from eart hquakes, |oad cal cul ations shall be provided for sizing
of sway bracing.

Components and Equi pnent Data; GED.

Manufacturer's catal og data included with the Sprinkler System

Drawings for all itens specified herein. The data shall be

hi ghlighted to show nodel, size, options, etc., that are intended
for consideration. Data shall be adequate to denonstrate
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compliance with all contract requirenments. In addition, a conplete
equi pnent list that includes equi pnment description, nodel nunber
and quantity shall be provided.

Hydraulic Cal cul ations; G ED.

Hydraul i c cal cul ations, including a drawi ng showi ng hydraulic
ref erence points and pi pe segnents.

Spare PartsG RE.

Spare parts data shall be included for each different item of
mat eri al and equi pnent specified. The data shall include a
complete list of parts and supplies, with current unit prices and
source of supply, and a list of parts recommended by the
manufacturer to be replaced after 1 year and 3 years of service
A list of special tools and test equi pnment required for
mai nt enance and testing of the products supplied by the Contractor
shal | be incl uded.

Prelimnary Tests Procedures; G RE

Proposed procedures for Prelimnary Tests, no later than 14
days prior to the proposed start of the tests.

Fi nal Acceptance Test Procedures; G RE.

Proposed procedures for Final Acceptance Test, no later than 14
days prior to the proposed start of the tests.

On-site Training Schedule; G RE

Proposed On-site Training schedule, at |east 14 days prior to
the start of related training.

Prelimnary Tests; G AM#0001}, RE.
Proposed date and tinme to begin Prelimnary Tests, submitted
with the Prelininary Tests Procedures.

Fi nal Acceptance Test; G ED.

Proposed date and tinme to begin Final Acceptance Test, subnmitted
with the Final Acceptance Test Procedures. Notification shall be
provided at |east 14 days prior to the proposed start of the test.

Notification shall include a copy of the Contractor's Material &
Test Certificates.

Fire Protection Specialist Qualifications; G ED.
The nane and docunmentation of certification of the proposed Fire
Protection Specialists, no later than 14 days after the Notice to

Proceed and prior to the submittal of the sprinkler system
drawi ngs and hydraulic cal cul ati ons.
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Sprinkler Systemlinstaller Qualifications; G ED.

The nane and docunentation of certification of the proposed
Sprinkler Systemlinstaller, concurrent with subnmittal of the Fire
Protection Specialist Qualifications.

SD- 06 Test Reports
Prelimnary Tests Report; G ED.

Three copies of the conpleted Prelimnary Tests Reports, no
|ater that 7 days after the conpletion of the Prelimnary Tests.
The Prelimnary Tests Report shall include both the Contractor's
Material and Test Certificate for Underground Piping and the
Contractor's Material and Test Certificate for Aboveground Pi ping.

Al itens in the Prelimnary Tests Report shall be signed by the
Fire Protection Specialist.

Fi nal Acceptance Test Report; G ED.

Three copies of the conpleted Final Acceptance Tests Reports, no
|ater that 7 days after the conpletion of the Final Acceptance
Tests. Al itens in the Final Acceptance Report shall be signed
by the Fire Protection Specialist {AW0001}and Dyess AFB
Preventi on Personnel and/or COE Fire Protection Engi neer.

SD-07 Certificates
Fire Protection Specialist Inspection; G RE

Concurrent with the Final Acceptance Test Report, certification
by the Fire Protection Specialist that the sprinkler systemis
installed in accordance with the contract requirenents, including
signed approval of the Prelimnary and Final Acceptance Test
Reports.

SD- 10 Operation and Mai ntenance Data
Wet Pipe Sprinkler System

Si x manual s listing step-by-step procedures required for system
startup, operation, shutdown, and routine nmintenance, at |east 14
days prior to field training. The manuals shall include the
manuf acturer's nane, nodel nunber, parts list, list of parts and
tools that should be kept in stock by the owner for routine
mai nt enance i ncluding the nane of a local supplier, sinplified
wiring and controls diagrans, troubl eshooting guide, and
recommended servi ce organi zation (including address and tel ephone
nunber) for each item of equipnent. Each service organi zation
submitted shall be capable of providing 4 hour on-site response to
a service call on an energency basis.

1.7 HYDRAULI C CALCULATI ONS

SECTI ON 13930 Page 7



ACCOVPANYI NG AVENDVENT #0001 TO SOLI CI TATI ON #DACA63- 02- B- 0009 C130SQOP

Hydraulic cal cul ations shall be as outlined in NFPA 13 except that

cal cul ations shall be perfornmed by computer using software intended
specifically for fire protection system design using the design data shown
on the drawings. Software that uses k-factors for typical branch lines is
not acceptable. Calculations shall be based on the water supply data shown
on the drawings. Calculations shall substantiate that the design area used
in the calculations is the nost denandi ng hydraulically. Wter supply
curves and systemrequirenents shall be plotted on sem -logarithmc graph
paper so as to present a summary of the conplete hydraulic calculation. A
summary sheet listing sprinklers in the design area and their respective
hydraulic reference points, elevations, actual discharge pressures and
actual flows shall be provided. Elevations of hydraulic reference points
(nodes) shall be indicated. Docunentation shall identify each pipe

i ndividual ly and the nodes connected thereto. The dianeter, length, flow,
velocity, friction | oss, nunber and type fittings, total friction loss in

t he pi pe, equivalent pipe length and Hazen-WI|ians coefficient shall be

i ndi cated for each pipe. For gridded systenms, calculations shall show
peaki ng of denand area friction loss to verify that the hydraulically nost
demandi ng area is being used. Also for gridded systens, a flow di agram
indicating the quantity and direction of flows shall be included. A
drawi ng showi ng hydraulic reference points (nodes) and pipe designations
used in the calculations shall be included and shall be independent of shop
dr awi ngs.

1.8 FI RE PROTECTI ON SPECI ALI ST

Work specified in this section shall be perfornmed under the supervision of
and certified by the Fire Protection Specialist. The Fire Protection
Speci al i st shall be an individual who is a registered professional engineer
and a Full Menber of the Society of Fire Protection Engi neer s{ AM¢0001}.
The Fire Protection Specialist shall be regularly
engaged in the design and installation of the type and conplexity of system
specified in the Contract docunents, and shall have served in a sinilar
capacity for at least three systens that have perforned in the manner
i ntended for a period of not |ess than 6 nonths.

1.9 SPRI NKLER SYSTEM | NSTALLER QUALI FI CATI ONS

Work specified in this section shall be perfornmed by the Sprinkler System
Installer. The Sprinkler Systemlnstaller shall be regularly engaged in
the installation of the type and conplexity of systemspecified in the
Contract docunents, and shall have served in a sinilar capacity for at

| east three systenms that have perforned in the nanner intended for a period
of not less than 6 nonths.

1.10 REGULATCRY REQUI REMENTS

Conpliance with referenced NFPA standards is mandatory. This includes
advisory provisions listed in the appendi ces of such standards, as though
the word "shall" had been substituted for the word "shoul d* wherever it
appears. In the event of a conflict between specific provisions of this
specification and applicable NFPA standards, this specification shal
govern. Reference to "authority having jurisdiction" shall be interpreted
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to nean the Contracting Oficer
PART 2 PRODUCTS
2.1  STANDARD PRODUCTS

Mat eri al s and equi pnent shall be standard products of a manufacturer

regul arly engaged in the manufacture of such products and shall essentially
duplicate itens that have been in satisfactory use for at |east 2 years
prior to bid opening.

2.2 NAMVEPLATES

Al'l equi pnment shall have a naneplate that identifies the manufacturer's
nane, address, type or style, nodel or serial number, and catal og nunber.

2.3 REQUI REMENTS FOR FI RE PROTECTI ON SERVI CE

Mat eri al s and Equi pnment shall have been tested by Underwriters
Laboratories, Inc. and listed in UL Fire Prot Dir or approved by Factory
Mutual and listed in FM P7825a and FM P7825b. \Where the terns "listed" or
"approved" appear in this specification, such shall nean listed in UL Fire
Prot Dir or FM P7825a and FM P7825b{ AM#0001}. In addition, all equi prment
shall be listed and approved for its intended use.

2.4  UNDERGROUND PI PI NG COVPONENTS
2.4.1 Pi pe

Pi ping froma point 150 nm above the floor to a point 1500 nm outside the
buil ding wall shall be ductile iron with a rated working pressure of 1207
kPa conformng to AWM Cl151, with cement nortar lining conform ng to AWM
C104. Piping nore than 1500 mm outside the building walls shall conply
with Section 02510 WATER DI STRI BUTI ON SYSTEM

2.4.2 Fitti ngs and Gaskets
Fittings shall be ductile iron conform ng to AWM C110. Gaskets shall be
suitable in design and size for the pipe with which such gaskets are to be
used. Gaskets for ductile iron pipe joints shall conformto AWM Cl111

2.4.3 Gate Val ve and I ndicator Posts
Gate valves for underground installation shall be of the inside screw type
wi th counter-clockwi se rotation to open. Were indicating type valves are
shown or required, indicating valves shall be gate valves with an approved
i ndi cator post of a length to permt the top of the post to be | ocated 900
nm above finished grade. Gate valves and indicator posts shall be listed
in UL Fire Prot Dir or FM P7825a and FM P7825b

2.5 ABOVEGROUND PI PI NG COVPONENTS

Aboveground pi ping shall be steel
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2.5.1 St eel Pi pi ng Conponents
2.5.1.1 St eel Pipe

Except as nodified herein, steel pipe shall be black as pernmitted by NFPA
13 and shall conformto applicable provisions of ASTM A 795, ASTM A 53/ A 53M
or ASTM A 135. Pipe in which threads or grooves are cut shall be Schedul e
40 or shall be listed by Underwiters' Laboratories to have a corrosion
resistance ratio (CRR) of 1.0 or greater after threads or grooves are cut.
Pi pe shall be marked with the nane of the manufacturer, kind of pipe, and
ASTM desi gnati on

2.5.1.2 Fittings for Non-Gooved Steel Pipe

Fittings shall be cast iron conform ng to ASVE B16.4, steel conforming to
ASME B16.9 or ASME B16.11, or nmlleable iron conformng to ASME B16. 3.
Fittings into which sprinklers, drop nipples or riser nipples (sprigs) are
screwed shall be threaded type. Plain-end fittings with mechanica
couplings, fittings that use steel gripping devices to bite into the pipe
and segnented welded fittings shall not be used.

2.5.1.3 Grooved Mechanical Joints and Fittings

Joints and fittings shall be designed for not |ess than 1200 kPa service
and shall be the product of the sanme manufacturer. Fitting and coupling
houses shall be malleable iron conformng to ASTM A 47/ A 47M G ade 32510;
ductile iron conformng to ASTM A 536, Grade 65-45-12. Gasket shall be the
flush type that fills the entire cavity between the fitting and the pipe.
Nuts and bolts shall be heat-treated steel confornming to ASTM A 183 and
shal | be cadm um plated or zinc el ectropl at ed.

2.5.1.4 Fl anges
Fl anges shall conformto NFPA 13 and ASME B16.1. Gaskets shall be
non- ashest os conpressed material in accordance with ASME B16.21, 1.6 mm
thick, and full face or self-centering flat ring type. Bolts shall be
squar ehead conforning to ASVME B18.2.1 and nuts shall be hexagon type
conform ng to ASME B18. 2. 2.

2.5.2 Pi pe Hangers
Hangers shall be listed in UL Fire Prot Dir or FM P7825a and FM P7825b and
of the type suitable for the application, construction, and pipe type and
sized to be supported.

2.5.3 Val ves

2.5.3.1 Control Valve and Gate Val ve
Manual |y operated sprinkler control valve and gate val ve shall be outside
stem and yoke (OS&Y) type and shall be listed in UL Bld Mat Dir or FM P7825a

and FM P7825b.

2.5.3.2 Check Val ve

SECTI ON 13930 Page 10



ACCOVPANYI NG AVENDVENT #0001 TO SOLI CI TATI ON #DACA63- 02- B- 0009 C130SQOP

2.

Check valve 50 nm and larger shall be listed in UL Bld Mat Dir or FM P7825a
and FM P7825b. Check valves 100 nm and | arger shall be of the sw ng type

with flanged cast iron body and flanged inspection plate, shall have a

clear waterway and shall neet the requirenents of MSS SP-71, for Type 3 or

4,

.6 ALARM CHECK VALVE ASSEMBLY

Assenbly shall include an al arm check valve, standard trim piping, pressure
gauges, bypass, retardi ng chanber, testing valves, main drain, and other
conponents as required for a fully operational system

.7 WATERFLOW ALARM

El ectrically operated, exterior-nmounted, waterflow alarmbell shall be
provided and installed in accordance with NFPA 13. Waterfl ow al arm bell
shall be rated 24 VDC and shall be connected to the Fire Al arm Control
Panel (FACP) in accordance with Section 13851 FI RE DETECTI ON AND ALARM
SYSTEM ADDRESSABLE

.8 ALARM I NI TI ATI NG AND SUPERVI SORY DEVI CES

.8.1 Sprinkler Waterflow Indicator Switch, Vane Type

Switch shall be vane type with a pipe saddl e and cast al um num housi ng.
The el ectro-nmechani cal device shall include a flexible, |owdensity

pol yet hyl ene paddl e conforning to the inside dianeter of the fire
protection pipe. The device shall sense water novenen